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Report of Board of Water Commissioners. 



«ii NTM Mi.x L'ihUt tlir pnivi'iinns «»f an Ordinanro aditptcd by your 
}{ n-.r.il.'.i lS#i«Jy l-Vliniary 51I1, i«)oj, anc! appn^vcfl by the Mayi)r Fetiruary 6th, 
. ^ ■- Th*^ r.i;ir€| <•{ WaitT ('«niimi»''«ii»ii<Ts nrK^ini/i'd I'VI»rnary l.^th. I(>02. 
. ". • i-^: n..n HtTnian Silvrr its I'rrHiilciit, and piir«iuaiit t«» Stvtinn 18 of 
' * '•'•:!:.i! Tf. the Itiiard nf>\\ rr^pirt fully submit *i it« rojMirt, Cmvitiiik the 
;--r:.<l fr-nn I"'r!iriury i.ub. nji>j. to IhrfmU-r is|, igo.?, Ikmrr th«* active por- 
T :: i thf nr*-! rtnoa) yi-ar nf tbr Diniu'itir \Vat<T Wnrks S\<irTii i>i tbr City. 

In jir« '^eniiti^ tills tht-ir (irsf aiitnial ri'iMirt since the takiiiK over l>v the 
< i'> •I tbr rxi.inaiEcinriit and cniitr')] of it<N waters and its system nf nuinicipal 
M -■•• •A-rW*. yiiTir C'iimnii-'»niner- dfeiii it m^t inappropriate {** allude briefly 
• v:r .'fKni ami bi^tnty of ibe city's riubis in ilu* waier< of iJu* river \jnn 






!*':«'.!• . Re:na dr \jn^ Anytlr-. wuli omi- nr twi* «»tlirr«, \\.is a "pnre" 
J* '*  -. f'-iitnlrd in full conipl:.iTic«' \\Mb tlir Spani'<li laws and cnsti»nis. in 
- "Tr.nli-rinrthpn to the "pre^iilial" IMieblo'.. ubicb tzTrw itp under tlie protcc- 

 r  ! rbr military F'residto*. 

\V *■,;!«■ ihrrr \\as no -pn-il'ic urinl inaili- i«i fbe I'urblo of tbr \\at»*r«i of 

••• ?' T:«!r.cula. a* tbr ri\rr w.i- tlwn i\-ill«'il. it wa-* \«*vttd a* .1 pure Pirb^i. 

• '• r '.h» r'\al laws and cu^liini^ iiiadr and r-i.dili-.bi*d f"r the cilnnic^. with 

Ti" - : . *h»' watrr« 'if the ri\iT lo Jm* rnii>>td by it-, inli ibitant*' fur irrikiation 

.' •! il T-.r»Tir pur{**i''e'« III c*«ni!iiifn ii-*-. .i'« wa** al-o tbe a-*- in ri-y.ird t«» the 

• ► ■: '.«T:d^ aiul coinnion paofnri- land" 

'*r >p.iiiish •■i^I MexHMii .irrl-n I" aUiitufl in tntiTr««Tnit: rpiN. nli-'.. *.bo\\- 
■• k ' ■•• *iikdi]y tbe a'ltljorj'ie'. .iiu!  iii rii- **i iIt l':?i-b!.i pri.'<*i| their v^jlrr 
r-fc. T- h .w iraliiM'^ly thr> un-iriled tl-*-!]! .:i:.iri:-t al* .td'.rf'r »■' ifu-. 1 \ i-ri rho^r 

 • :■! •■irvTifcf nii"-*!!.!)*. and lb»\\ tlit-y in-t.in'lv .tpd \ .I'-iri ■•!'•'> ilet* ■ii'«-i! t*'rni 
■J ->•»! ". tinfriffuDy .u'»- ; and wr, thiir "-rfci-- -r «. n; t'.i' priTi.tu*. and 

• *  rjT.ty, will d" widl I'l nv.::! »'•■ tlu-ir .iL:i:rf'-.rv«- \ ls.•!'.lll.'l■ 
'*♦ » ■.•> ■•! l,iis Xni'*-!*'*. ;i « th«* s"ii-ii--ir l-- ihf P-w-'i- > *H-r.i"M- \i'-tei|. 
••  ••  'L^iin/ iln'ii in iS:«i. witl; .t"! thi Tii'lit-* "f t!'«- !'•■• h! .. i»-.r!".|"-.' it* 
. _•■ . .. .],,. -.^.trrr^ «»f tbr river 

W ' :"i ■• •- .'ippirrrit th it fh-- P-M-li!-. .  i;:vil .■.rid - '•'...l: .-.' ..-, • •• -m 

•   ■»- •!-;!i' and r\.-!"':\i- li!'f t  :"i! • .i'»t ' ■•! .1" f' •  Jir- ■■'' 'Vr 

• ,■   " S'*pri!nr fiMirT I«.i' •li'-.i'l-*-. n! !!' ir i!i- •' ••■ ff <! .>.'"-.'\r c!-:m. 

 :'  v.- Til i.iriiiti't 4!ri'-:. ■!>. dr fiiw 1 1 .in«l is-.ii •:,.! ■' ,■ :«»:!■. .'f uni- 

• ■' ' ;:*• •■ • i«ii| riiti!rtil ..vi-r \hf w.itcr-^ ■•! ll 1 T'-.it. wJ'.I- rf 'ivil-^M^Iv 
.-•■•■'r-.J .iT-.t! m iMM.iMieif. -'■tbcientS pr ''-i t •' • . * •■ !• ?  ■! l^ i" 'h^- city 
' ^ •'r p.ir.i"'Mrn! rikd't t" -'i rnncb ■■l !!••• iv I'lr •l..\"".' r: tl •■ f.r: (■ inv 
Jp M! !fi v.\ "t* •••".irce **r -"lurce^ to ihr -■■•ithrtn U'-V'larv ■■f thi • •!% »* it 
r _> rcn"irc for municipal n*p* and for the i*se nf ;•■■ inh ili:t.int- . •!; i? t*'i« 
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right inheres not only in the surface stream but in the stream as it flows below 
the surface, and in all subterranean waters which supply the surface or under- 
ground stream; that this right is not limited to the territory covered by the 
original Pueblo, but attaches to all additional territory from time to time 
brought within the city's limits; nor is this right limited to the original uses 
of the Pueblo and its inhabitants, which were practically confined to absolute 
necessities, but expands so as to take in all uses, individual and municipal, 
naturally arising from the growth of the city and from the demands of an 
ever advancing civilization. 

The earlier use of the waters was naturally chiefly for irrigation, and the 
domestic supply was largely obtained from the zanjas or irrieating ditches. 
Gradually a crude system of wooden and iron pipes for domestic supply was 
evolved, in which condition, in the year 1868, the water works, such as they 
were, were taken over by the predecessors of the Los Angeles City Water 
Company under the thirty-year contract whose term expired on the 24th day 
of July, 1898. 

When this contract went into effect, the population of the city was about 
5000, and for the first year the gross earnings of the company did not exceed 
$20,000; when the contract expired, the population of the city was over 100,000, 
and the gross earnings of the company about $425,000 per annum. The water 
company took over a primitive system consisting of about two miles of wooden 
pipe, about one mile of iron pipe, and an antiquated water wheel for the rais- 
ing of the water from the river; it turned over to the city finally a system 
composed of over 325 miles of iron pipe, ranging in size from forty-eight inches 
to two inches, with many miles of ditches, tunnels, infiltration galleries, reser- 
voirs and pumping plants. 

It is not necessary, nor is it fitting that this report should attempt to deal 
with the merits of the controversy between the water company and the city, 
which arose upon the expiration of the term of the contract and was carried 
on for over three years, in many actions, in all the courts having jurisdiction, 
and involving many difficult questions of law and equity. This controversy 
has been terminated by the taking over of the works by the City at the agreed 
price of $2,000,000, and the settlement was overwhelmingly approved by the 
citizens, as shown by their vote of over five to one authorizing the issue of the 
water bonds. 

It is well, however, to seriously consider and take to heart the unmistak- 
able lesson taught by the whole history of this transaction, beginning with the 
execution of the contract in 1868 and ending with the pa)rment of the price for 
the works in 15/01 ; and that lesson is the unwisdom and the danger of yielding 
up for any consideration or to any person the municipal control of the waters 
which the city owns and has always owned. 

It is not the economic theory of municipal ownership and administration 
of public utilities which concerns us ; we are confronted with a condition and 
not a theory. The city owns its waters, and our experience should convince us 
of this generation of the far-sighted wisdom of our Spanish and Mexican 
predecessors in holding on to their rights in the waters of the river of Los 
Angeles with a grip of iron. 

In the transition of management from a private corporation to a Municipal 
Board, we were impressed with the necessity of conservative action, and our 
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rffon h.t». l>ecn to retain those features of the system which had proved them- 
*e!\r* worthy by long time and experience, and to be slow and cautions in the 
matter of new departures. 

1 he peri<»fl of comparative inaction in construction work that preceded 
•.he taking over of the water works by the City, the acceleration of growth that 
beiran ahc»:it a year previous to the transfer and has continued since with 
rvrr- increasing strides, and the experienced drought for a number of years 
pa*t. has put the management to its utmost eflforts to keep pace with the dc- 
mind* that pressed upon it, not alone for further extension of the system, 
h'i\ by mcrea«e in the demand in areas that were already thought to be well 
pro%-Tded. and the same reasons which necessarily retarded the action of the 
Ti't-trd m enlarging the system for distributing the \%atcr to consumers also 
rr«trainrd the work of further development for the increase of the water 
»i2pply. 

It ua« ;***umed that by maintaining the rates at a figure which would as- 
sure the rertirn of an income e<iual to that being earned by the system when 
the City came into possession, no trouble would be experienced to meet the 
r.4rrd« f»f it* patrrms. but the almost phenomenal growth of the City which is 
n » lining experienced, as well as the degree of impatience evinced in some 
quarters, already well served, to have larger mains laid, has taxed the avaihible 
firr.'I*. a« Aell a« the construction force of the Department, to the limit. 

The large proportion of the territory now being built on is in outl3ring 
XTJkr*K, regujnnK that extensions l>e made to the already great mileage of the 
p:;w 'tne. This puts a great and unexpected burden on our finances and se- 
-•..'.nS retrird* us in the application of our efforts to the procurement of a 
r". .f al'vndant water supply, either by its conservation in the winter months 
r -rhrr wise. 

\\V have managed, bowevrr. to roiitinur the work of <ievelM()f!irnt in the 

Hvrna Vj*ta Tunnel, and will undoubtedly be able to obtain additional water 

•r m t*nt «>r.tjrce. Bids for the machinery to r.iise the water from this tunnel 

-"- V. .w WvAM .idvertised for. and it will probably W installed :ind ready for 

:-Trt?!^'n bv Mav next. 

CIVIL SERVICE. 

" \.r riimrti!*vion. l)eing in full acr«inl with the fir. ivi^inn in the Ordinance 
•"'jtr^e t" the Civil Service. unaniTTi.»'.i<!y .irlopti-d tbe ri\il Service principle, 
r- •*•» tar a** it Cf»uld l»e toll«»ued with due rciiard for the l>e^t interest of the 
'•Ti-jce. and having t.iken int«» cousifleration the reli.ibility. 1 fVn-ieury. ^vA the 
experience acquired by reason of lonj? ser\ioe by th')';e in the mipl'V of the 
• rmer I>>s Angeles City Water r«itn(»any. it was tleenied .KlviNiKIr t«» retiin 
•hem m the service •»! the Citv, and tew changes were ma<le m the trol i»ical 
ir»d c>riral <lepartTnents. 

Mr William MulholJand. the f»«nner Fngnieer. wa* rrriruecl iti tlie 
rapacity of Superintendent, an<l Mr Freil Katon wa^ ernp! '\rt\ i. ( '• -ri-Mlting 
Efl^ineer ff»r a j>eriod «>f three month** The efigine«*rini; wA wnrral *!'iwrin- 
Tendency tiring under the <lirecli"»fi ••( Mr Wnliarn M-t'I'ilUntl. t'ther neces- 
t^ry changes were mostly made by the pri>infti<in "f tl!«<M in the sfrMt-e who 
have prraed thrir cap;icity and ertioiency. In all changes and new appi>int- 
ment« the best interest of the !>epartment alone has l>ren c«»nsidered 
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COLLECTORS. 

Section 5 of the Ordinance for the operation and maintenance of this De- 
partment provides : 

"The Board shall, within nine months from their qualification, provide 
for the collection of water rates, to the end that the same be payable at the 
office of said Board." 

A proposition to dispense with the Collectors, and to delegate to the Tax 
Collector's office the collection of water rates, was made in a special message 
of the Hon. P. W. Powers, acting Mayor of the City, submitted to the Council 
May 6th, 1902, and by the Council referred to this Board. The proposed meas- 
ure was thoroughly canvassed in a report of a Special Committee of this 
Board, and unanimously adopted by the Board, and we take the liberty of 
quoting the conclusions reached by the Committee. 

"It is the deliberate conviction of your committee that it would be unwise 
to attempt any radical change until the plans now under advisement, and in 
part already commenced, for the further development of the waters of the 
river, the establishment of additional storage reservoirs for the conservation 
of the winter flow, and the more efficient and equitable distribution and deliv- 
ery of the waters, are substantially carried out and completed. When that is 
accomplished, a material reduction of water rates can be made, and then, in 
the judgment of the committee, will be the opportune time to consider and 
institute radical changes in administration. 

"If we are to be governed by the experience of others, it would seem that 
the changes most to be desired in our system are the making the bills pavable 
less frequently, and their payment at the office of the Department ; on these 
two points the reports from the thirty cities whose reports were examined 
by the Committee are overwhelmingly favorable. To these we may add the 
more general use of meters, a reform to which the Board is now givini? its 
earnest attention. 

"In conclusion, your committee recommend no immediate change in the 
methods of the office, excepting the gradual increase in the use of the meter 
service." 

The full report of the Committee has been submitted to your Honorable 
Body. 

At any rate, before Collectors could be dismissed, it is necessary to pro- 
vide a central office, accessible and convenient for the rate payers. 

METERS. 

The impending shortage of the water supply last summer was a subject 
of the deepest concern. This, problem was, however, most fortunately 'iolvcd 
by the perfectly equitable and rational method of applying meters. The Board 
met with much unreasonable opposition in the application of this measure, 
and it is surprising how forgetful people are of the theory on which all as?e«5s- 
ments are made for the maintenance of government for all manner of public 
service. The object is to so levy on each individual as to have him pay for 
the share of those benefits he receives. This is precisely what a meter is in- 
tended to accomplish in the case of that greatest of public utilities, a water 
supply. 



BOARD OF n'ATER COMMISSIONERS. 7 

Measured by its results, the meter system, even on the limited scale to 
which It ha« been tried, has proved an unqualified success, its influence having 
brrn extended far beyond the restraint it put on the services to which meters 
Mere applied, by reason (if the agitation their use invoked, calling attention 
in ^n effective manner to the extravagant use. and in many cases the most 
rrt'kle*^ uaste of vwater. The effect of the education cannot he over-estimated. 
Ihr a|iplicaiii)n of the meters has caused a saving of nearly three million gal- 
•!•««• <»i water daily, an amount which, if figured at the rate of even the com- 
m«in price **i irrigating water, viz., $1000 per inch for a permanent right, would 
<« mount In $2,^1.000. 

When we also consider the fact that all the expense that has lieen incurred 
in rr.llrcting. storing and delivering this water to the consumers before it is 
«««irfL and the consequent limiting effect it has on the capacity of the plant, 
in addition to the loss of the water itself, it is entirely within the bounds of 
re«win tf» appraise this ^^aved water at one million dollars. 

The introduction of the meter has enabled the Board to realize its cher- 
ished hr>pe of reducing the water rates further, and it felt warranted in reduc- 
rnv ten per cent, from the flat rates and fifty per cent, from the former meter 
rates 

We quote a few excerpts from published rep*>rts of various cities. Even 
«:rhciiir«> which have an unlimited supply of water from which to draw, it is 
fi.n«idrrrd a measure of expediency to enforce economy of crmsumption 
thffiiKh meters rather than to extend the works. 

Ihr lU>ard of Water Omimissjoners of the City of Detroit, Michigan, in 
••• rr|>i.rt of June .V^th, IQOI. says: 

"The daily per capita rapidly decre.Ties in projuirtion to the w^v of meters. 
\irrr i-arefiil investigation, ihr ("ity of Milw.uikrr li;i> adopted thr general 
i:*< 'if mctrr*. and thr ('ity ot Cleveland has alsn rfmitly adMptrd thr mrter 
«>*trm Many ritir*" arr liM>kitiv! in tins dirertinn ratluT than tf» tho «"Xtfnsion 
'•t piaTT** tM mrrt incrra"»<*d dfinand-* llirfi' i** no r|r-ir** on ilu* pitrT nf the 
l\»:*T*\ to rr»trict HI any way tin- in«»-! Iiln-ral m-.*- of \\.jt«*r for all Iriiitiinate 
;»:r;p»">e*. but ihtTt* i> im ntr<-.-«it\ that tin- fH-Lp'r s|i,.-.:M U- rii:;;|n I!rd '•• pay 
f -r .*.i»tr that i- a U-iutit to no i*iu'" 

 Vr Nf :nn<M|ii»Iis rrjh»rt tor ifjoi ••a)- 

'\«'T\* ith-it.iiiding tin* » xri --'N r hot .imj I'ry -••. »-••!;. 'h»- |»"iMipinL' 't  ilrr 
hu- •I'lTci-rd • • • I J,,. jM-r iMi-s».' In> 'fcMiIiS iji 'Tt .i-rtl  l.''''-ws: 
} r iSi^;. (>4 K.illon% . I'pnt. ti\ L*all"M- .iH'l t'-r :«*i»i. Stt t:.i'''ii- ! In- /.m 
**• „'Trib'.i!rd t«» ditTrr«"nf »'.t»iM- • * <i-.". .ni''\ . •)>• -i^* ," •• .■■ 1 u i*rr 

nrt^T* .i!it' Thr hiiM'.r t^' Ii-iMsi in,ii«i'''' -'i . It- •• ; •••i' ' '■ i- • -'i * ■• ■♦•T ?n 
;•! >--pMinfc-- :» yffat. .iT'.d I hrhr*.- ■■u'\ !*:« '-11  • \ .'i f 1 .. i"' ••.■!;.■.'•. ■• " 

Iti St iV'iiil. thi' rf|M»rT "f tin- !'••■. »ri!  i \\" ■•• r ( '■ •■ir'i;H^i..»ii r-. ? iT'.iry 

Mh' niinil»rr ot !i'«li r .ii"< ■mnl- Ii.-.m- mhti-i-ii! -'r*;".- "'■ •■ * '• " ^'irs 
If. .it; 5)^1 » to ;5<i.i.* 

I )\r St I-onis rriHif! ].>i Xjiff' i«ii»l. -.ii-- 

"I he iiinvrr-'.tl iniri-«!"« ii'-n ■{ 1'  Miit* t -\-'.- > '.' . ■-. -»■.»• •■..n 

■?i t* r w a-tr 'il a -trr, • •• iMiiu t' « •■• • » »■' « . ' 1  • .••!■•■'■. •'"  ■'•  •■ ' t f i 
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The report of the Water Board of Cambridge, Massachusetts, for 1901 
says: 

"The total number of meters now in use is 1898, of which 1070 were set 
this year, in accordance with the vote of the City Council appropriating the 
sum of $10,000 for the purpose of extension of the meter system. The Board 
earnestly recommend the appropriation of a similar or larger sum for the 
ensuing year, for the reasons already given in the last annual report Many 
water-takers prefer to have water meters attached to their supplies, and have 
petitioned the Board to that effect, and, so far as they were able, the Board 
have invariably granted the requests of these water-takers. Unless, however, 
a suitable appropriation shall be made, the Board will be compelled to dis- 
appoint a great many applicants, as they have in several cases been obliged 
to do heretofore, for want of a sufficient number of meters. The system seems 
to be growing in favor with the water-takers, especially since the City Council, 
on the recommendation of the Board, during the past year reduced the mini- 
mum rate for metered water to five dollars, thus making it possible for eco- 
nomical consumers of water to make a considerable saving in the amount of 
their water bills, which they could not do under the former minimum rate of 
fifteen dollars." 

"We meet evidences on every hand that the meter system is constantly 
growing in popularity. In view of the fact that the general use of meters i^ 
recommended by the Chief Engineer of the Metropolitan Board, and that the 
Water Boards of the different cities of the Commonwealth who have adopted 
a meter system, in whole or in part, unanimously favor that method of dis- 
tributing water, it is probable that, within a few years, every city in the Com- 
monwealth, including those embraced in the Metropolitan district, will have 
adopted the system, either as a matter of necessity, to prevent waste, or as a 
matter of choice, in order to distribute equitably among water-takers the 
burden of the expense of maintenance." 

The Board feels gratified to state that the opposition to meters has nearly 
subsided, and that the system is accepted by most of our citizens with grace, 
and it is to be hoped that the consumers will receive their reward in a much 
improved service, and a further reduction of water rates as soon as the finan- 
cial condition will permit. 

With the approach of winter and the consequent decrease in the demand 
for water, we shall manage to get along for the next six months without in- 
convenience to the inhabitants of districts that feel the effects of an inadequate 
pipe capacity, and it is expected that with the completion of the work now laid 
out and provided for in the recent contracts let, the work of fortif3ring the 
system with large mains will have progressed so far by next summer as to 
provide an ample supply even in the remotest districts. 

With this accomplished, our successors can turn their attention to the 
carrying out of some of the recommendations of the recently submitted plans 
for the comprehensive improvement of the works, especially that of the con- 
struction of the Main Supply Conduit and Ivanhoe Storage Reservoir. 

The re-districting of the city with regard to the elevation from which the 
water is to be supplied to each section, as outlined in the map marked in col- 
ored zones and presented in the general plans for the improvement of the 
works, will be accomplished early in the coming spring, and will result in a 
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marked improvement in the efficiency of the whole pipe system both for do- 
mestic and 6re purposes. It will also be the indirect means of saving much 
water now being wasted in the older portions of the city, due to defective old* 
fttyle plumbinfc that will probably fail under the increased pressure and compel 
Carrie** pn >perty owners to replace it with modem appliances. 

ELECTROLYSIS. 

The «ubject of the rapid destruction of the pipes of the system in districts 
adjacent t<* the power stations of the electric railways, by electrolytic decom- 
position of the metal, was investigated by the Board, and as there appeared to 
be nil reason why the parties at fault should not apply remedies which are 
IcTKimn to be effective wherever tried, their attention was called to the matter, 
with the result that one of the cr)mpanics operating here has employed an ex- 
per: t-> determine the volume and voltage of the return currents following the 
pipe !me«. to the end that prr)per steps *hf>uld be taken to protect them from 
damage. 

An acti\e campaign against the rather startling danger to metal substruc- 
t'.irr« presented by this insidious enemy was liegun n fe\^ ye;(r< ago in many 
Ka«trm citirc. and the decisions, where the matter ha« been taken into Court, 
w> far hii\r been universally against the parties who |»crmit the residual cur- 
rm!s fri'm their plants to follow the gas and water pi|>es in returning to the 
crn^ratmg *faiir»ns. 

( >rd I nances have l>een pas Ned in many cities having electric traction, both 
.n !hi* ri»Hnir>- and Europe, prescribing method •! that must be followed to pre- 
\rn*, thi* evil. 

It« nature and the remedies for it« prrveiititm arc well known, and it is 
fo be hoped that there will be no necr'.'.ity to invoke judicial aid to protect the 
OtT from the great loss caused l»y the electrolysis. 

We herewith submit the able report of Superintendent Williim Mulhol- 
land. a careful perusal of which is especially invited. We a I so submit the 
A'lditor's report, containing an itemized statement nf the financial operation, 
and a summary of all receipt* and disburscmrnts from the time of the taking 
r.\er of the plant by the City. 

In conclu*i<in. the Board tenders its thnnks to ihr Mayir and Mu*mlHT% of 
Th^ City Ciiuncil for courtesies extended since the oryani/nti'in ••( the Board. 

W'r cheerfully give public acknowIorlKmrnt «»l tlir valniMi' .iiid insist rfi- 

--•■.t *^rvifr rendered the City and thr InKird by the Supfrintrndrnt. Mr. 

\\::!:am \f iilholland. We also recouni/e with th;inks iln- rtlu'irtit ,ind f.n!*iftil 

*rr\;ce ren«!errd by the Audit">r. nfticers and rmpl«iyi'f«. t»f Or 'irvrral ilfp-irt- 

ment*. 

HKKM AN Sll \KK. rrr.i.lmt. 

II I 1 IK. 

.1 M II.I.IOI 1. 

rn\s n Tt^ii. 
!• ^\ Ki\«;. 

.? r OK \KV 
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Lj$ .\>cgclss. C.vi.. Cte c q iibc r r. igosz. 
To the Honor qI^U Bo^urti or lyater Co mmtssufnttrs. 

Or *«€' C:iy jf Los Am^i^i^s. 
Gkntlkhkn : — 

1 herewith submit to vou a '^tuctniwiit ot the onaocial tnnsactrons of the 
Dumcstic Wattrr Works Dvpartithfnc oi tht City, trom Febmarr 4th to Xo- 
veiubcr ,HHh, itJUi^ iiKhisive: 

There has been cv>HtxteU mMii oil <oun:t?s S456sJt7-83; and $237.924. 19 
disburseU ; $Dg^v.^07 iraiisierred by the City a? Interest and Sinking Fond, 
and $Di7HS-70 the tirst three deposits b> the Cdshter vkhtch went into die Mu- 
nicipal Wulcr Works Kund ^,as the ordtnance creating the other f^nds was 
not pasi.'ied until at'ter Febriiarv 71 h^. leaving the following balances in the 
Water IVixartuicnt funds : 

Water l^pcratiuK Fund $140.46040 

Water KnurKcncy Fund ^75-22 

Water lV|K»sit Trust Fund 718^65 



Tolal $142,154^ 

riurc arc outstanding cv^niracts amouiuut^ to $iC>4.t4CX30» and $4,206.65 
due itu ivquisitions in the hands ot iN.' Supply Committees of the Board and 
i'it> iouncil (i»r sundry supplies. 

Iheie were -\i,iiv> services when the City iv.K>k p«.\ssession. 

riieie have \kk'\\ ^^S^^ services sv^ld. x\^ acquired by purchase oi the 
Hikthl.nuU \\stein. and 105 bv purchiise of the O'lVa and Kysor systems, 
uiakiuH a li>tal i^f JC^tiO. 

I III- iK-partiuviit furnishes fr\.v water to the City tor street sprinkling, 
hcvvii lluslnuki. -.cluH»ls, tire pur|.K\ses, city buildings, and for ^Kirk:^ except 
ni «( lew case^ where the jKirks pay a iH>minal rate. 

The lU-partinent also furnishes about 40 families in destitute circumstances 
with tier water, and tv» charitable Institutions a discinmt of 85 per cent is 
nude 

In i-om iudin^ this report I wish to thank your Honorable Body for your 
OdnHiU-hii and support. Respectfully submitted. 

L. M. Anderson. 

Auditor. 
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Superintendent's Report. 



Los Angeles, Cal., Oct 30th, 1902. 
To the Honorable, 

Board of Water Commissioners, 
Of the City of Los Angeles. 
Gentlemen : — 

Pursuant to your request and instructions given to me at your meeting 
of February 13th, 1902, to prepare plans for the betterment of the Domestic 
Water Works of the City, I, in conjunction with Mr. Fred Eaton, C. EL, whom 
you were kind enough to associate with me as Consulting Engineer in this 
important work, and Mr. Harry Stafford, City Engineer, proceeded to make 
a full and complete study of the requirements of the System and to devise 
plans on a scale of sufficient magnitude to pro\'ide for the delivery to the 
inhabitants of the City of all the water now flowing or that may in future be 
developed in the Los Angeles River water shed. 

Owing to the pressing demands of other work the preparation of the re- 
port and plans here submitted were much delayed and both myself and the 
gentlemen associated with me feel much indebted to your Honorable Body 
for your considerate patience with their tardy production. 

Most of the subjects treated will be found to have had previous considera- 
tion from your Honorable Body in the form of fragmentary reports submitted 
at various times during the past summer, and some of the recommendations 
are now in process of being carried out. They are included here, however, 
to the end that the report may embrace the entire subject in continuity. 

With this brief statement I have the honor of presenting the joint product 
of our labors. 

INTRODUCTORY. 

ITie location of nearly every town of importance in the State of California 
South of San Francisco was originally determined by the selection of the old 
Mission Fathers, and it is interesting to note that in almost every instance 
the prime factor controlling such location was the availability of a reliable and 
abundant water supply. Indeed it would have been wholly at variance with 
the good sense of those learned and prudent men had they failed to notice 
the general aridity of the country, coming as they did from a country still 
more arid, and whose object was to gather about them for the purposes of 
evangelization aggregations of the primitive inhabitants of the country. This 
required that attention should be paid to the possibility of providing for their 
maintenance from the products of the soil, and well knowing that this was 
only possible where water could be obtained for irrigation the more important 
missions were established where water was most abundant 
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The rrmain^ of the ditches and reservoirs, which attest the early efforts 
'-^1 the^ hardj and enterprising pioneers of civilization to establish irrigating 
m«-.rkv are still visible about the various missions, and some of them are still 
ni a fair «tate of preser^'ation and show a high degree of engineering skill 

With the progress of civilization, first the Mission, then the Pueblo, and 
finally the ad%'ent of the American, the importance of the water supply was 
CRipha«i/cd by the marked way in which the relative growth of each town 
wa« measured by the greater or less abundance of this life-giving element. 

It may he inferred from the devout and fervent name given to I^s 
Anceles. that those worthy men had attached due weight to the natural advan- 
tair^ in this and other respects possessed by thi^ locality, and her subsequent 
irromth mto the beautiful and f1<»uri«ihing city ^he has now become does great 
rrrdit to their judgment and f'^)re*iKht. 

The old record* and annals of the Pueblo and later of the City of T^s 
An£fle« bear ample evidence of the jealous care and attention given to the 
con«ervation and distribution of the water supply, as they teem with refer- 
ence* to it and give many accounts of sturdy resistance by the authorities to 
rt« tmiothonzed ote. 

In later time*, a* in the pa*t, there has been no single subject affecting 
the welfare of the City that ha« received more attention and study, both lej^l 
and *dentific. than that of the Water Supply. 

Through many bitterly contested lawsuits the City has fought to repel in- 
%~a«K>n« of her water rights. Eminent lawyers have been entjajjed on both 
•sdes in those legal battles and skilled engineers have given th<-.rotigh investi- 
gatKT to the source of the supply as well as to every natural or artificial influ- 
mct that affects it, so that the re«.Mlt of all this lat>r)r has prr»duced a com- 
prndiim of facts that covers every pha*'' of the subject that c»»iild pi>ssibly be 
gWaned either directly by observation or by thenretiral inference 

WATER 8HED. 

A casual examination of the map hereto apj>end''d sh..-:'^;; ^he -.later 
•hedt of the Los Angeles and San Gabriel river*. 'aIM sHo-a tha* vsM'e thr»«e 
tw. ttreams may not. strictly speaking. ha\e thrir ri*/* in th^ Mk'h r.mge of 
*h^ Sierra Madre motmtatn*. they, at lea*t .t.  • thr ;-r»- t b"'k ' th'^'r waters, 
hiv^ their origin there, for it is a 'Aell kn'^'vun !.irt b:!-***? n n^ '*  f .-irefnl 
'^ISsrrvati**n that the rainfall on tbo^r *rrep ind T'.rar\\ imperM • •* ' •*'V\ s'. »f>rs 
:s mtx"h greater than that of the valleys. 

The San Ga!»rie! ri\er i* differmr ir^*r^ th^ I^--* \n;:»*!r* ••• ?»■»• •• h%% 
a 7«rrennial fW>w m the mfiiintain ranee from which it muinlv -'et'iTes. h«rt 
•^ Its lower reach where it flous t*^r'»!:i:h :hf P.-iSi, P...rt'»!". » l* i'- •• ** *• P:enTe 
^''''V. ?ts vfMume is m«H*h more ron-iv*.'-? .md V'.s sTr^-t^d ^v '»«-' !■ * <^!''V»h. 
•he reas/»n for this Tieinjr jierfertN ..b\i. .!•* ys'*'^ 1 **ttV exp'iMif- •• f the 
ff^.ln^ry of the region which it drains 

7~^** map show* m a'M'" " * • *^'* *"!j^ •■ '■»,'•• * ***'• ^'rr*^ Nfi'^r^ •"'■>*?n- 
•ams a •'injre of lesser iio'jnt.'^irs r ^-"^ »-.m..-»w^, ,p|»r .v:"« >•*»'•. n-^'ilVI 
rheref'-' and including ^«etween the two rinv:^* ^r" ^x?rr»i\e irei •? % illey. 
Th:s mrerior \-alley is di\ided into two p^rrs h\ x erf'tip <if virT:hV*! *■•"* *^xt 
rKC JpKS the sp.'ife betA#^n th^ ?vio --if^c^* t.» t**^ V-rh and Put •( 'he Citr 
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of Los Angeles. The Easterly division is known as the Upper San Gabriel 
valley and the Westerly division as the San Fernando valley, each named 
respectively from the missions established therein. 

Geology of Water Shed. 

During the geological era known as the Tertiary period this portion of 
the Pacific Coast was at least 1800 feet lower than it is now, and the sea beat 
against the slopes of the Sierra Madre mountains. The product of erosion 
from the mountains was carried into the sea and deposited in the form of 
sediments, the coarser materials remaining close in shore in roughly stratified 
beds of conglomerates and the coarser sandstones, while the finer material was 
conveyed out farther and deposited in more thinly bedded strata of finely 
grained sandstones, finally tapering to the clayey material which in settling 
to the bottom carried down with it the microscopic shells with which the 
waters of the ocean teem and forming the light-colored chalky shales which 
are today so conspicuous a feature in every hill-cut along the Southerly slopes 
of the hills in this city. 

At the close of the Tertiary period the coast was raised by the titanic 
and mysterious work of nature to a height not less than 700 feet greater than 
it has at present, after which it slowly subsided, but with occasional long 
periods of rest, to its present level. 

The first fact is shown by the presence of beds of marine marginal de- 
posits containing fossils of molluscan and other marine animals high up on 
the flanks of the mountains and also by the composition of the stratified rocks 
in the outer range; and the second is conclusively shown by the borings for 
artesian wells six and seven hundred feet below sea level in the lower San 
Gabriel valley penetrating beds of lacustrine clays, and bog deposits contain- 
ing well preserved roots of aquatic plants ; and in one instance that came di- 
rectly under the observation of the writer a great log was encountered at a 
depth of over 400 feet below the present level of the sea. It is also to be 
noted that all the water produced from these wells is fresh and derived from 
angular fresh water sands and gravels, showing that they were transported to 
their present position by water running at high velocity to the sea at a still 
lower level. 

During the great crustal movements that accompanied these upheavals 
and subsidences it is probable that the folding took place that created the 
outer range of hills. We can even fix the order of these movements with 
greater definiteness from the fact that borings in the pass through which the 
San Gabriel has cut its way through those hills, viz., the Paso Bartolo, have 
been made over 200 feet below sea level without touching the scoured bed 
rock bottom of the ancient stream, so that the conclusion is warranted that the 
hills were formed or at least in process of formation before the period of 
subsidence, as this gap could not have been cut down so deep unless its lowest 
scour was above sea level. 

Borings in the pass through which the Los Angeles river flows reached 
bed rock at a depth of 230 feet above sea level. ^This taken together with the 
fact that a much older series of rocks crops atthe point where the Los An- 
geles cuts through the hills than that at which the San Gabriel has scoured 
its course would alone lead to the conclusion (the rock being equally soft) 
that the elevation and upheaval due to the process of folding was continued 
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t.« A later period in the case of the Los Angeles pass than that of the San 

! hr CMnfusing irreKulariiy in the disturbances of the strata in the jumbled 
Kr*-.ip •■! hilN lying juM North of this point, which shows much plicated fold- 
nie. ViH*^ had in all pn>t»ability some connection with this unusual condition. 

1 hat thu cimtinueil upward movement was only hKal is well proved by 
hnnntf* made several miles up the valley, two ni which near West Glendale 
reached a depth of several feet lielow sea level without encountering l»ednKk ; 
pr;>rtr^ting drrp U'ds <»f clay containing fresh water ft)ssilN which at once sug- 
fr*!" .t 'iatiinicd up c«»ndition «»i the neck of the valley 1k*1ow, during the 
prri h\ it thrir drimMiitin, and the existence at this i)eriod of a lake in the 
*•- Ir > *^\trnding from the narmus :tN>ve the Huena \'ista bridge to a dis- 
•jkru I f pr.ilialily H or 10 miles up the valley. In other words, if all the l«»sc 
4! -wa'. drtritus were remove<l fmm tlie lt»wer San I'eniando valley. <lown to 
5«r«!r --k. there would now exi««l a depression over 2.V) feet deep 1k»1ow the 
•• ;. t th* l»edn»ck un<lerlymg the river U'rl at the narrows. 

\!t)'.«>UKh the causes ;iccountnig for the existence of the nuter range of 
\  .* lAf re sitiitlar thriMiKhout their whole length, viz.. the t>uckling up of an 
i:;t' 1:1 j! I'tld. it will Ik* imticed tlial the West end i>f the range or that Ixmnd- 
:n-,: t" •• S«»;ith si<|r of the San I'Vrnando is more mnuntainous and ruKi;e<l than 
:* ' .^! rT-.c! I ln> i^ due t^ the fart that massive plutonic nn'k. mainly 
.— .T 'r A.I.. thru<«t lip in the axi-. nf the f«»ld alnng this iH)rti<>n of the range. 
,j-r. . i^. vp ..fi It* fiiighty back r«K'ks of a ^reatrr agt- than the Tertiary, as 
*•••».. •» ,' ciarsr sanil<^tones at thr summit of tlie Cahuenna I*a'"». Mivihly 
r* •.»•■' rp'iU' *late'« an<l even eruptive r«»cks aUn iH^ciir in thi'» ranwe. an<! the 
T' *. •• 'l»^'>ry that wa-* iisrd in paviim I Inrrl ".tn*! ranir lri»m it llw light 
'.}...'*> *h.iles of the lertiary [KTiixl •«till stii-k t^ Iht N'»rtInTly !lank'«. h«»w- 
r v r -.V'-wing that it is imt al\\aN> the har<hr ri^k*' ih.it reM>t wtMthenng 

: ' rt the"»e and otIht uenl'»w't«'a' ••b-*rr\.iti«»T-.-. wr I'.nrlin!** »|- it U»»h the 
*• • I '-rn. nd*» and npprr S :r' <i.ibr!«l \: '.«■>- '.ri \ -'Irxs .ii » !i T'tiin :ind 
r- t '!*;'rr'.'»i'ins rut 'lUt li> water, a* :n tlir ra^i* '»t \.illry'« "f ir-i-i •♦! 

\". rlir U>rini:'« u> l»"tb \.i!Ie\-* ^l "w tlia! in^te.iil •»{ Im-mi;; cm! ■••it. a tilling 
"iiftrd ir-iiii tl'.f |i«-v.'i!Hiinw; ■»! thi :r r\isitinr .iiiil i- Ij.irilly yet at 



c: -1 



I ..... ...j^, ,,,,!- ;itTi-t ?!■ -ti 11' \N I" •}•!■ Sift 1 fr:! 'I»'r • \i'!«v. .« t"'i| t!' <t ••'! 
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:.,'■■' :• • Mjt.iin^ with \hv Im-ixh-t r.i'nf.il! "t! f':i- N*.»rfl« ''-l'- ••! •!•• \ iIVv 
•rrii!'r vj !■ > krrt» th.it "id** ihi* hiu'ln'ol It {■'Ji.-.vn »!»'• ;h»t v\I:i»i tl f i iiVii;-' ire 
! ?' \hr- S«ii*!'i "jilf tlw tlti.nl- .ir«' ••• •ii'i'Mijk' >r.i''»  ••• » I".! vT*" '•■f ••ti ?!'e 
^," »•!■ .. ',■ .» , tl- »f \\}', f t!'.r-r »'■' «!- '.'].'.** Ml r'Hf , ,"«\ t'  \ »«• ', ."■I'M" •••♦ 
, .. .■ •^■'1 "111 *■ .i\ )■ ^iitt «"lfl'' %••!■>•!'> !■ • »vr rji :•; - •! »»•••»■ •' " • " •■ ' •' '. » ' f ■, '-x 
;•■•' •■•! ;rr \ <•!!* l! - I'r't i-.;f !• •!» Ml ♦|'.i' \ !'•'.. - t i t. ■.••.• ■• • t * < '■ iT !  l''-' 

**'.'i .r;<! '♦■ .\ inv; < iii'v thi" i'«..r'»rr i:r.in:"r -iti!- ..'..l „-'\i' J.«'.-f! 

!• ■. •' *- 'li.i! Im-iK I'f *•'.!> nI » '•!<.itlrr.i'>'«- tl^' 'k'-.«-' .■.*-• I '••'),} }.\ *p. •■•!.;■ 
... ••;, x ti I rri:.if!ir. \'.«'!r\. but ?!•«•'><• .iff llu- jir-nbut ••! <!•;»■■ «i! !■ •:** t' ''ii 
i*ni"'"ndr<I water during |>eri«»ds i»f eiKor^ement at its nr\-k. an«1 the 
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plicated folding of the rock system at that point bears some evidence that 
such engorgements may have frequently occurred even quite late in the 
Pleistocene period. 

In this manner the valley has been filled up with a porous mass of ma- 
terial having such enormous capacity for storing water that even with an abso- 
lute cessation of rain for several years it would not wholly drain out 

The water thus stored in this desert-appearing valley supplies about all 
the water consumed by the inhabitants of the City of Los Angeles, and is the 
contribution of over 450 miles of watershed. 

If one were permitted in the cold pages of an engineering report to 
moralize on the inscrutable workings of nature for man's benefit he would 
have here a subject from which could be deduced much food for serious 
reflection. 

One can't help wondering if the simple, pious Missionary Fathers had in 
mind the beneficent gifts of the old hoary-headed mountain when they named 
it Sierra Madre. First of all she gave from her huge bulk the material that 
formed for the most part the outer range of hills to check the direct seaward 
flow of water, and after they assumed their present form she kindly con- 
tributed the debris to fill the valley, all the while sending heavenward her cold 
and beetling crags to condense into snow and rain the over-scant supply of 
clouds rude Boreas blows to this sunlit land. 

Let us bow in kindly gratitude to the good Mother Mountain. 

METEOROLOGICAL. 

The records of the rainfall of this portion of the State were not ofccially 
begun until 1877, but the individual memoranda kept by a few careful and 
reliable men such as the late Charles Ducommun, extend much farther back. 
These records relate only to the rainfall of Los Angeles city and would seem 
to indicate an average precipitation of about 16.00 inches. 

Records kept at other places adjacent to the city show that the rainfall 
increases with the elevation on the Southerly slopes of the neighboring 
mountain ranges and attains a maximum in a zone along the Southerly slope 
of the Sierra Madre mountains at about an elevation of 2500 to 3500 feet above 
sea level, where the average as deduced from the scant observations available 
is about 22 inches ; but as all these observations have been made in the recent 
dry years the average would probably exceed 30 inches. 

The variations in rainfall from year to year are extreme, ranging from 5.28 
inches in the season of 1876-7, to 38.23 inches in that of 1883-4. 

The records do not date far enough back to enable us to observe with 
certainty any tendency there may be to an arrangement of regular c)rcles of 
wet and dry periods in our climatology, but if we compare the past nine sea- 
sons with the nine seasons preceding we notice a startling difference in the 
mean annual rainfall, which though possibly accidental is still productive 
of apprehensive concern to those whose business is in any way contingent on 
the water supply. 

The effect on the flow of the Los Angeles river due to this remarkable 
felling off in the rainfall came directly under the observation of the writer. 



y^^r: ;\L'\v YQj^ 

K2L:c LIPRAhv 



TftrcN rouno4nQM. 



BkKARD of water COMMJSSIOSERS, 17 

Lot Angeles River. 

While as lK-!«»re Mated the stream known as the Ijc^*^ An}i;clc« river doc^ 
TV * r>e in the mnuntains it i^ certain that the j^reater p«>rtion of its water is 
dcrned from the many mountain canon< divrharKing their tlood waters into 
the valley where, with the exception of the peak flou of the k renter ^itorms, 
:t :* all ab*orJ»ed m the detritus laid down by countle*^ floods of the past 

It t* aImo<t incredible ^ith what seemingly in«iatiaMe jjreed flow* of 
th'* '.i«»4Tid* of inche* **i water running; from the*e canon* and ravines after 
pr-Tictrd Morms. are ^bw^trl>ed by the gravelly lied* (ti the flood channels 
:r. the *ailey, while m the river a few mile* below the hxrality of its disap- 
pearance there i* m* fHi»ice.-»bb' increase in the volume of flow in the placid 
IrttV brr* 4c we extravatrantly call a river. 

\?iry time* in the pa*t 2f> year* has the writer restored the ordinary 
\" :^-. ir.d *and dam* by mean* of uhich the water ua-^ direcfd into the old 
t*. T*.«-«'Vc ••vppiy dttrh withtri 24 hour* of their de*tr;icti«»n by a voluminous 
?^'-'«l. and while there ua< yet running and even ff>r week* afterwards threat 
% •'."•ne* of water into the valley at»<ive, whi'e in the -itrrtch of the river below 
ard where the*e dam* were *ituated the water had re*umed it* normal *tage, 
Civrr.i: n«» immediate evidence «»f the irreat repleni*hment of it* source. 

I'nder average condition* of riinfall the river l^vin* t^ appear on the 
S*' :?h «ide of the valley nN»ut e!e\rn mile* We«t 'if the [w^int where it makes 
It* ifeat J»end !<• the Smth near \Ve*t Glerv!;tlr F«»r th** lir*! fe-.v mile* it 
infrrA*e* in \i»lume \ery *l«»wly. but a** it nppn»arhe* the narrow p^-rtion of 
the \.i;ley at the f»rnd referred to, the !ncrea*e 1* v»ry marked, tii- ''• w reach- 
ing a^^nut 25 cubic feet per *ecomf at the head of what i* known a* the Main 
S'jpply Ditch and which 1* the tir^t ditch taken out frir any purpr»*e, 

I hi* water 1^ u*e<! ti»r irr:ir;tti' t^ ,ivA !" ''-iT'Iy the (i.-.r-. -» .>f 'he rity. 
Mea- :rrmen!* made at thi* jx-mi .it \.ir!""^ tiu t". tin-* yr.tr »h a ti it the 
♦tf^ri ha* dimini*bed t«» aUiut I-?*.- r ?b;r frrt p^r "miTifl 

Ffi:I''winK on down the river, it still continue* X'> uxrets^ ju \oIume 
•jr:!;! a [vint on the I^»* Fe!i/ Rnnch, aluiut i mile aU»ve Inp-i- ■. '.-« rrirhed- 
At 'h:* pfunt the he.i«lwrirk* «»f the d"me*rii- '.y*»tem :\t*- ■* v*ir'ji:'»*fl. and 
a* 1! M prripr>sed i«» retain thi* hic.t'ity a-* ^-ine of the j>.i'u?' f '!'\»'r<:<»Ti nf 
the d'-me^tic supply. .1 Tu.ip 'if the territ'-ry i«. Iierr.\ith Hi't-v::***-.! ^h'\in|{ 
the !an<!* r»f the i-ld Cry-t 1! Sprintf* I-ind & \V.it»T T.-. rr,-f*'v .t.- /^red 
hy the City, an*! the \:iri<Mi* f»*at!irf<. r.f wi*t wfirk< r')n*!ri:c'. :•■•: t}irre-»n 
and !Ater tn lie i!e*cr!l<d. 

\t ihi* pr»uit the tV'W will !«•.•■ f  > ii! |.f".\»ri: ': :•♦! -■ -■■».,■ fret 
p^T *ec<"«nd, incIudiTK the w.iier •!u»-rtrd !•> r^»- Miju ^j^ip^ !»:♦'*: !"r'»m 
•r ' r»'tni down t<i the Narr* w -. ■• <*.!:'*^-i -•'#»■♦. •* » ".f- ip ,.i-».»ife 
\* '' /M?** i»erli.ip'» l«> ouhir t»'* ;■• r *'■  "■! }!•* .s •:•• *. •!■ {••.^.•' :'••»- 
^••••*.rr m .1 tew mile- a*- *' »■ •..i"»\ K' 't-fr't. • •! •* »• .'.•»,•'• r '#■•• l^ t^*. 
r 'T'le* Kf eater 

I hi* (fives u* alt^vrrther a *urface rl- a •• :: =-. *•• /♦■ y.\r r fr..m 75 
• . Hi» rtibir feet i>er -ei'iMid. nf "ay tn ''i!!!]. ■•• .'i '■ •.-. <li- • 

Sh'iiiif! we tie .ib!e t'« rely ••i; tf:'* •••■:»•:•> I .\ 'r- *■•.#■•■% \r ,r with 
rertjmty. there would not !»e much cau*e f r ■\'rrv aS-iT ■••.•r w iter *upply 
fir mjny ye^ro t»i fMUie. a**umint:. of ri.:!r«»- th.it i ' : t fnra*ure^ were 
taken m prevent Aa^te. and that it wa* all taken f' r f\ 'ne^tic u*e 
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Unfortunately, however, the scant rainfall of the past eight or nine 
years has served to reduce the flow to such extent that for this year it was 
less than 54 cubic feet per second, or a decrease below the average year of 
about 30 per cent. 

Comparing the cause with the eflfect; if we take the rainfall of the last 
nine seasons, we find the average to have been 10.6 inches per annnm as 
against 18.43 inches for the period of the preceding nine seasons, or a 
decrease of about 425^ per cent. 

In the summer of '92-3. which followed the close of the wet period. 
there was n)Ugh]y a!)0':t 120 cubic feet per second total flow, or considerably 
over donlili- thnt ni the prc'ient year, from which it will be seen that tbe 
ainouiit of water retained in the watershed for summer flow is not alone 
•.^rcitrr from the {greater rainfall, but is a grCiiter percentage of such rain- 
fall : in ntluT wonN. if the rainfall were doubled the amount held by the 
watershed for sumnuT flow would be much more than doubled. 

Till* (plant it ies tti iIdw alnn'e given relate entirely to the surface flow of 
the strr.'ini. 

I<c«!"ciiij.' ^hv-iv (|inMtiiir< to gallon*;, which will give the lay reader a 
iK'ttrr CMncfpti<»n prrliap«i than in feet per second as above stated, we have: 

Mrixiiv.uMi s-.minirr flow. 77' ^ millions in 24 hours. 

A\fr".:i* •inninuT flow. 50 million^ in 24 hours. 

Mitiinitini <'imnier rinu. 34.1, millions in 24 hour*. 

Tin- f|t:;intity ci>n»inmed by the domestic system of the City in the 
«.nninnT "f H)02. rxrlii«ii\«' of that ^^tipplied by the West I-/>s Angeles Water 
Comp:i»'y. aviTaye*! alMuit 23 U million jjallons daily. 

W'v h.'W no <\:\\:\ as tn tlir cnnsumpti»m of the WeM I-os Angeles Co., 
but iM'Iirv it to havr !>ren :>lM>nt two and one-half to three million gallons, 
but this q'nntity wa^ n^i ini'lMd»*d in the river flow above given. 

It " i!! U* ^r«'n frotn tin- ab-jve th:it there was still left in the river 
unappnipri.iTi*! tM ijonu'stic onisMniplion alMnit eleven million gallons. This 
qn.'ntiry v. .«- "x-il by tbe irr!i'*itMr< tbrtufh the /anja system and in the 

p:irk> 

It i- :ib'»LTilier likely lb it the river flow may contintie to diminish 
tbrnvrb iTMtbiT year «»r sn. nr at U'st merely hold its own. in which case 
heavy drifts will have to !)e niaile ^n wliat may be left of this supply next 
• •nifin r , '■'il'.'irvi from i^'«- nninber nf si-rvire r nMiectii>n»i Iwinir made. 
ni:r pM|r''..!: •: ■«. 11! have iiuri-.'-ei! by fp»ni ten t-» t'.elve thous.ind over what 
it w.i^ tb;- -Mnrner. with a relative increase in thr demand for water. 

In tbr meantime we at*' expending every effort t't increase our supply 
b> ileveI"pTnent. 

WATER DEVELOPMENT. 

Ii; I fi-'^'rirtri! -. f.T iIhti- i:tn Im- u*» siirb ibiiiii :t^ water development. 
'T ' .  •'.1- siir.p:\ . • \\\\rr e.iiiTjiit \h- a<l«!ei| tn or diminished by a single 
v!.i" ■■. 1\ ai:\ :tk!rt'rv "f tmn T* e wati-r tbat falls from the clouds in the 
'■■r'r. •>! 'UTi anil "Ipia 1* tlw "nly Mnirre -if supply, and tlir only acts of 
m.in that can teml in eke .mt a slinrt supply are s-^ch as are designed to 
store -ip tbe >Mr]tIiis pr«»iliict nf peri'id- ••! afiundaiu'e for use in lh<ise of 
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dp»tjth. or in his prrfonnancc of such work as will enatilc him to reach 
md prf<tire water that would escape into the cKcan, or otherwise get beyond 
fa» reach l»ef«>re it had served any human purpose. 

Nature herself in the case of the San Fernando Valley gravel deposits 
pr»»\Mlr'» rr.canH lor retarding \%ater in its course to the sea, and furnishes 
fttch an element of resistance to its rapid run-off and such a large capacity 
«»f -t'lr.^irr. that if all the water contained therein at any one time were 
•nddmly lifted into the clouds and released in the form of rain in the area 
of wn!cr-he«l «»n which it originally fell, it v\ouId e<inal in the amount of prc- 
c:p.taT;<i!: t!iat of the rainfall of |K>ssil>ly ten years cr»mhined. 

If v*e (iefine the word development as applied to water in the general 
*en*«* in which it is used in this country. a*> l)cing the ''product of any 
amtiria! mean* hy %\hich we may ad<l to the available supply that may flow- 
to o:jr hands by natural means," then we can classify as a development: 
Ftr*t, ti'.e building of storage reservoirs to receive the natural flow when 
ft :* !n exce** of our needs. Second, its al>*itraction from nature's reservoirs 
drrp «i<i»n in the detritus of the valleys by v\elK, or in the fissures of the 
rwKk* '•! the mountains by tunneling. 

It I* «»bvious that in the first case there is a distinct gain; there can be 
DO question about that. 

In the sec^'md case there may l»e or may not be a gain depending some- 
what «'n the extent to which "inch work is carried, and the conditions exist- 
nm tn ?he ba«in« from which the water is drawn. 

Ijet u* a^'^ume, for instance, that wells were sunk down to Jjedrock on 
r*enr acre of the San Fernando Valley and pumps inserted in all of them 
and itarted •■tmultaneously and operated until the waters stored in the valley 
• ere exhausted. The combined flow from all these wells would no doubt 
make a iv»ble stream while it lasted, but would it constitute a development? 
The Mater would be exhausted completely in a month or two at the most; 
th^ river flowing perennially from the valley would dry up. and we would 
be put back to the primitive condition of having no storage ba^in at all. 
We *hould then have to depend nn the direct flow of the mountain Mreams 
whenever a kind Providence srnt ram to fill them, and which we know by 
ob«ervati*»n to be at rare and uncertain intervals 

What then have we acconipli'ihrd m the way of i>rrmanent lirnefit < and 
pemianence 1* the most de«»ir:ib!r rr«|'.ii*itr in .1 w.itrr »»npp!v • ' N-'thing 
but mi*chief We would have killei! the 4jrK»«.r that laid thr golden e^g. 

Thi* is an extreme supjwtsition. hr.i '.\h«i wi!! pl.icr tfir luTiit t'» which thi* 
«on <if w»»rk may l>e carried witli«»MT dimply .in'icip.iting ;i fl'»w th.i: if !rft 
al*ine </r: .'/.'/» J ttsflff 

If we were certain ••! .\ for r.iiiifil! r\rry win'rr. «*• vj^a* \^ thr m"i*s 
of priroti* detritus in thr S.in !rrn:tndi» \ ^illrv. it wttiM r^ •• in i!! pr-^ib'tTy 
diminish the flou **\ the \j^^ .\n»:r!r^ Rivrr ^^* my .ipprrcuMe rxtrt*.?. if 
fjtii'r !.irg** draft* werr in.-»de lr.»T!i ii^ *.ti»r«*d w itf r* it ^>r\\r dt'^T^nce up the 
valiev. frr»ni w^'rrr the riv**r Iw^--"* ♦.. ninVc* it" nyMv^.trincr. f-r tl-.r m^- f 
that e\rn m ivrragc yearv tl »rr 1* ij'iit»- r -t :tlrrt'.!r* fin ••?! d'.;rH'.g *tom* 
fiif *.iMi#* n{ whicJi rfw»ni wnflii In- tnidr b> .1 tn -rr *Ir|i!rte<! C'lfidiTi »n 'f 
the «toragf basin. 
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Ax. iu^wrvs: «? zaixa.T '^•y"^*^ s s. ans m.iL Tamial rverr Tear, safety 
w^-inic :«ren tj :r xr aacanrapmp 'Ssf bt: nf of .ifufiBr 

Thert i> iw lacr^e )ii?rv-'ss tae sc^-clIisc orvei u p uiaMi as above outlined 
whcrr Th? f^a».v>^=i r ^ i uc jLLi ^.-g n: th; Til 1-7 s Tsazh ibi: ^le waicr maut of 
Hiwssi'y |V3S> in*o:i$:T i::e bscl n: tsk valcfi tr csq^c and tbe extraction 
i^3 \x;.ir* rr.in vr.s^ ir :ie ir-:.'iac fcxsao* uiazr nummp miDlKcrzicted in its 

Ir. :hr ;..::r* r^s: r*?^ n*.ir ^^ g xi r arrgc s sahi^cr pnre and sini|^ 
Ai wha: w-^iuu. .c>r~v ^s: !v '.^^ 3siL Rear; w; mar caC it mitfaoiit hesitaixy 
dr^TKipntrti: n^ tik i^s!«^n^^ rr i nurr aic vsm. 

The nv^rnioiss v.\i::r:tr> rr. it^iar iiac htir heet dnim huui the gronnd 
h> pumfun^ p<:iin:< xr :hr n:;^: trv rra^-s. v tht a yrimhiua l aettians of Sonth- 
rm vTjil'.T^^Tiii T." snnnmivn: ir»; laiixnc water ^ciqqihc. have aireadr had the 
edtv: 1-^: l^^i^'cnnj: :hf nuiw r sa^n-aanr xr ac abmnnf: rKlnii in manj 
places, m-hich e^ ftnv^T ^.'^K-.)x»*^': :ha: rh2« kznc n: ju-74rirf«rfli/ mar he carried 
to s«rh cvoess » 1." .-^nisj-ir nartrr > r^mr: ir rrstore ii. The result is 
hrinj: %'*K'*^> vr.T^-hfr. b* fiyi n^g r^ * TV; ^ nrec States Geokifrical Bnreao. 

\tir! uV. :hf D^aTT' 1: ft- fv-s5s^rii? t* :»r»:;.ir rn ardxnarr meanf has heen 
takct) tron-. \hr rwcr unc. it* snJ- -fi.-^* :i: thr rwr main points of diTcrsion, 
\x: ux :hr !>ca*- .^: xW \.u:t <\^:\r^'\ T^rrY an£ a: the old Water Company's 
diirh. iSrrr v »!' ^^rri ::•.•; 7 !*> S. <: r ^"imr wairr ik^vxi^ at the narrows in 
AddiiiiMi t»^ uhK^V. :hr7f * V : snK-fir'v w*hich if net distizrbed would 
ni*>\T tMi iloM^r. im»* :bf ;-i-. •.i;:-^;- nrnrb* r* :hf poroos filing of the outer 
vtkWcy an*l he Iv^v; a< ::.- ;,v :Sf ^"r^\ .v ;^->t \Ti|?eles m-as concerDed. It is 
to »;ri\T Thi> wptr: I hit :hf :Mnnr' nr-v nndr- rrmsirticrinn was designed. 
The \^;\\(^ ]v\v:ivoi^ ■•• :V> *■ i .^ m,\x :innr* :hf rnmmonhr arrepted de&nition 

A> prrMo;isN <:flr<»*-», :hc ho.^-.vk a: :hf narr; "■« ne&r ihe Lo> Feliz 
rrtad hndjpf at the n-vM o* ro'rmhif. -sirrrr: ha< aT» e>eT'ation as determined 
hy K^nnjri^. 01 *.v fc<*\ uW^\'c «*a 'OTr. hii: r< rht hrd r.f the river at this 
poin! is Sk\ ATI elevation ,»15 fort ;;K~vr ^^. ^r^*c' :r!d rhe K">nnp5 demonstrated 
thai the ttlhnf^ of the x'alle.v there i< w>,-. !> v'*om^'»f»ed of clean porous 5^nd 
and prax-el. it was ass;ime*1 that mnoh w;-.re' wa<^ tViSMTw: hcneath the surface 
that could he sa\*ed hy a ti'.nnci heT»ea:h -: r*- i^r hcdrock and permininjr the 
m-ater to RT«Mtare into it from aK^>T :>••.•:'€'■ iVc rierfo'-ated casings of the 
horinp? primarily made to determine :hf ^icpth to hedrock. 

This nvk conM*i< of san*1<;opr ". -tV. <u^rpc -.nierhediied sha'-e, the whole 
hii-inc a dip nlmo^t d:ie «i^i7tV 01' s\^•.^; jy; dejcrees, ar*i heinc consolidated 
S'.ifRcient'x t."' he ^At'ely :::nneicr* m 't^.-^nt trmherinp. 

A v^.-rk of :hi< c': wwcc .ciw* .i* the irver^e proposition of a suh- 
merped d;im n« the <^.r.if: i>f x»r,ter t.^ the tv.nne^ makes a :ro:iirh of depres- 
li^n in the samratioTT 01 the mnss of j^rflve) in the vane> acro>< ^^hich no 
m-ater can pas« without fa'lins into the tr.nnel \xhen the wa:cr is heinp 
pumped ihenrfrom Tor verily nhen the water i< not hein^r used from the 
ttmnel it is storinp up in the depleted <;and and pravel. Fatu should it he 
found that the flow thro::v;h this neck has heen ox-er -estimated, the water 
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sMrrd in the many hundred acres of land this tunnel would draw from is 
in :tself a quantity that will many fold pay for the cost of the work. 

Aith<>uf{h the main pumpinK stition of the works is over one thousand 
trrt l<l«.w the narrows it was thought best to head the tunnel from a shaft 
»-unk directly at the station to the end that all the pumping machinery might 
t< foncrntrated at the one point of installation, thereby saving; future ex- 
pcii^c of operation. The liorinKS made with a view to demonstrating the 
feasibility **\ this plan shti\\ed that the only additional extH*nse due to making 
the rhantre would be a short increa<«e in the lcnf2:th of the tunnel, so this 
pi an was adopted. 

The tunnel has so far prf>gre<ised al)out 700 feet without encountering 
any «^n<>iH difficulty. The lirst Ixtring has been passed, but it is the inten- 
\tf*n n<»t to jjerforate any of the casings until the tunnel has progressed 
\try.\M\ the rhird b*»ring at which |H>int a working shaft will be sunk to 
facilitate t!ir extraction of the excavated material. 

The leakage through the l»edrock into the tunnel so far amounts to 
about 800.000 gallon^ per day, which is removed by a pump installed at the 
ih:jf* It i« cttntidently e\p<Ttr<l that the drvclopment from this tunnel 
^\\\ rrich from six to six and one-half million gallons daily. 

A map of the neiRhborh«x»d «»f this improvement work showing not alone 
the locati'»n of the tunnel, but aUo the Huena V'i«4ta Reservoir, the Pumping 
Stat;* in. and the High Gravity k«"itTvoir. now under construction, together 
with the various pipe lines leading therefrom, accompanies this report. 

i -r - •■-t^-ii-rion of the Ivanhoe Storage Re«iervoir recommended in 
in-vher jvirtion of this rciKirt. will whrn completed add to nnr available 
*-i;ip'> f tr *tiTnnier use al)oiit </).^ million gallons. 

\**::niing that v. r lo«.t by evap^»ration and «;rep:igr a i>ris!n e<jual in 
v»»! rrrie to the top f«w>t in depth, or <ay an averagr depth of J4 inches for 
the ^ik'ht month* the reservoir would contain water, we would still have 
t**v a>««**! <).v» million nillon*. fr»!ii uhjrh -se would l»ev!in to draw about 
thr rir*t ■■■I May and have it all usrd up by tli»' tir^t of (Vt'»l>er. or in 15.1 
dj>* V^ -m thi* it will !>e *een that rhi" ifti|i*.rr f^t \M»rls 'Ao'Id a<ld to our 
fr*. -.rr.**"* something like six niilli»n n:illon«; iImK' 

There !* another p')iiu in thf nuro-.v T»orti"ri ••! thr \;<!I«*y. aUmt at the 
pi'»re wher^ the branch line t" the I*fl'fvi:e Rr-rtvoir 'iMves the m tin con- 
A'*'.'. w* ^'r n"itr a lari»e tfri|>"rMry -"T'I'-x '•'•;»ht h** r»r<M*iired by pumping 
fr- -rr; w »■■!»' .tiid di<charKine the \*:jter int«» th«* nnitj r-mdiiit rlo^e bv. 

! **e \\vt\ iin which* thi> niii-ht Ik* «|one w »> i.*i|i?ir«-i| hv t!jr City with 
•*■«• Water Works. There art- y^-'d r^'i'-o^x f. »r thinkiny that continimnf 
p-i-'Tpins: at thi* fN»int Wii'thl .iffert ihr oiitpnt ir-ni the T-ifinr! i*i«»\r flr^rrilied 
but intermittent d'nft t-* «»t«pi»!r»n#'Tit the tisnal supfilv dMrinkr heiffd trrms 
•r. ■••rT;n)er i.isMnv -.i.titj'tirMr- t'»r .1 wrek or •iM'-r uwl d-MiJi»: ■• • 'rh fhe 
• • • .p!i. 'ii frequently imnp^ np to as much a* three million gallon* .i day 
. *• '.e ?Vr «'rdin.iry. ooiilil he tih-? liv water t.iken fr'»rn this pi^tnt 

D'.e mechanical equipment require*! here won!<l he v»tv «jmp!e and 
:r.<»»i>rn*i\e a* the lift WiMihl ni»t exceed 30 feet. 

The need for ihi* 1« not nrwent at pre<eTii r^^r ■.'.•!! it *••- f ." < t** time 
\t. cr^'T^r provided the water now u*ed for irrijfati*" is i*<i'.'Ti^f1 *n the use 
of the domestic supply system. 
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ii I. i.iir, lit n*i-\'rr. Ill ■lisni-'.Miir rlu- «iihj<?c! 'I *ieveiopment to inctude 
rhii. irifl tlihiMiKh »t --^ iiKKcMt*'! «»iiiv is Tiir •niermittent ise :is ^n luxiiiary 
iiipplv If t Mil iir • />ii^iflt-rf(l iH !>r!iii{ tn crfect as usenii as the other quanti- 

\\fr, |>|(MllK'f<l. 

SiMMiti^irtMtit; thr •|i!:tiirttie^ thus made .ivaiiable. we "lave: Supply ex- 
l>rrti*<l rmrn WirrowH Mtfiiicl. -ix 'mi lion !.^ail(>iis: -uppiy rnvTi Ivanhoe 
K«-»rrvnir. ix <iiilii«iii -^iiHmh^ ; 'tippiy from proposed .luxiiiary station, three 
iitiDfoii i;m)Ioiis; iiinktiiL'. i 'oiril ■»! -.vatcr •levelupeti '>t 'iftetjn *m:!i'>n .railons. 

\<l(l »f» ihis 'ht- :iiiiiiiniiin -iummer rlow. «io far observed, ot 34^4 million 
k^iithtiiH, .iimI ^\r m;ivc The siiuK fotal of 50 million '^llons liaiiy. 

PVItftKNT SYSTEM OF DIVERSION AND CONVEYANCE TO OIS* 

TRIBUTINQ RESERVOIRS. 

Ww Mi-im MiMl'iit vhioh i-arriC"* \\\ 'he 'v;i:cr •'^r lorne^iic :«.- :'■> -he 
^vjileni MOW 'Witf*! tiv 'he Ciiv. vith 'he L-xccption of .iborit r5O.0OfJ ^^v.il'.Tw 
IH-r -ktv .k*ri\rfl in»in '.mtrcfs .»iher ^han -he Ivj? Xiijieies "iver. head? it 
<-U*vati(iii ;8f; 'I'+'t ilxtvr %ea 'evel md m 1 ^)nck i^ate chamber 'oc?,tefi :it 
the iKMUl ■•! tlu* ii^h liill vhich narks *he -nosi ^^iistcriv ;in.>:ecti'.>n n the 
i '.ihiii'tiKa >iHMiiit'inis. 

' '■!• fxr! :i "his iHMttt tins ."lose -o *he '>ase of the 'nil. md :he -ntild- 
inK M»niMlaln»i»s irr »n ntlrrvk which makes 't ::airiy -ecu re rn.vn iestmc- 
m»i! Jiy 'r.'tsoii »i fotuK. MIC »t A'hicn that »i December J4th, iSH*!', .v'"i'iTed 
iroiiiui •! wiih ^nrti • lolcnce. 

Crystal Springs Conduit. 

'Ims .«inihni Nt:irf^ :s i 'timiel mcier "he 'Miint )i 'he li!! ii!a 
liNiunrt* 'I ;4,M «^! c nunhfie N\». '. '^te matenai tTTnieled ' 
«on«ii>ii<( ■UMinlv 'I ! Miirfl. tark-«'ri:i.ire<i -haie. vnich -iackr* m •r.j.wi 

 Irvness. '>in rmnns stable 'or :ln.»'.tt laif ht lisrr.iM:- vich :-vv'- 

K> lri|»iiiin» v:'.ier- hv» "^aliitcj 'i hf ■•^'STr.iTC'r '»v't»'4. ■•tt*t»- "!!?'•.«•.' 
'»iK*kr<l ■'■'c U'ar rwule vuith •! he iimiej s our tc'. :nrt»'.ix.h'rjc. 
'ti:inhi»k* Vf hiTr :« i xnicn^tc iiverT nnit n ipeii m: ^4 ikH^ 

■n ^i' U'Jir 'i»ii irrhed vith Tick 'ettchnn; nantTr.»ie Ni*. „ \ '\^^XT. 
iVM eet. 

•Vf>iti Manholo M«». , o ht v\*tx\\ •'jrrr.i >i tu niv^i r^n^vKH 

h^r \:Mfr ^ ouxfvft* rito hv 3 rem ^''^tr. '^t^e'^mr. ■. li^ii-.u':- *i 

•e«** hi* •.!., ;■ .; o.'si-it* »i . i-i- •!«:'! ttfri »u*e, k'tvcrrtivj iu<» t\- 

whk'h >* .\<t> fe» '.'"lyi rr'j our fr? viut 11 he "iem, Li>jiu Vi.\\ <\ 

'< "l-iokr**. hr* Mi i»t;t virrv *' -t»''*KI ^Uvi*Ct**!r ^illC't * -e«!« *V'*IM?«!*' 
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Thf 2185 feet rif Mcel pipe between manhole No. 4 and the branching 
puint tti the Belle viie Reservoir should \h: replaced by 4S-inchp giving the 
conduit a capacity to this point of twenty-eiKht million K»ll^ns daily. 

Infiltration Pipes. 

K tinning from the gate chamY>er al)ove mentioned are twr> double lines 
"f 'tiirn- jointed vitrified stoneware pipe, one of which runs up into the 
Crystal Spring* tract before referred to, to its Westerly boundary, a distance 
"f alrnit I^5o fret, where it attains a depth lieneath the surface of the ground 
of aU'iit twelve feet. This line consists of a double line of 16-inch pipe, 
wruh I- reilncrd by stiige<« to its termination, where it is 12 inches in 
dunirirr. 

■? hr father line runs nearly due north to within a short distance of the 
n\rr. .ind thence meandering Northwesterly to a point in the South boundary 
of the ju-acrr tract known n^ the Ferguson l.ind. a distance of 3656 feet, 
trherr it attains a depth of alK)ut 14 feet 1k*1ow the surface of the ground 
and aUtiii 12 feet below the surface of the water flowing; in the river at that 
point Ihi* line starts from the gate chaml»er with two 24-inch pipes, .ind 
!• redticrd by gradations of two inches, terminating with 12-inch pipe. 

ne*e pipe lines are drsijjiifd lo ci»IIect water from the porous sandy 
(Vfa.^fh i,f the valley waMird down in times past from the mountains and 
drjwMtcd by the river in it*. meaiiderinK« from one «ide of the valley to 
thr •■thrr 

Thr ^rctinns nf pipr are laid tiikri'thcr with «>pfn joints to permit the 
mriom of water, and are brddnl in rM-irsr Kr.'ivfi ;mh1 broken rrick !«» prevent 
tJ e mflow of sand. 

1 hey have served wril tl'e imriK»«ic fur which thfy were iiiicMtlcfl. and 
at t^r lime they wrrr Mr it I.tiiI -npplied stifficirnt water for the domestic 
nrrd* of the City, atihMiiL'h thry :ilw;»y«i vja\f* tnuible by the penetration of 
r»"-t* trnding to otistriict them. 

They nom* yield in ilir nrik'hUirhfMMl nf -iv million gallons nf water 
davy. and the water, evrii (hiritiy tlir m«iNt inrlnd i-'iiiditiim «»f thr river, is 
a] way* briisht and pure. 

Thi* «>^tem of inhltr:i(ii>ii flip*** rompri«.r< the *oli' mrthoil of ilivrrting 
iijtrr f'-r f|«»nieMic ii'^r-^ fri»m th«" river f)thcr than thr dirrct means nf 
dammmt! the water and takini; it dirrctly fr<»ni thr «.iirf;ice in an open 
ditch A* thr City ha** lirrn u«*inK all thr watrr 'Inwinj: in the rivrr at this 
prun! f"r thr la^t tw«» yr;»r<. it will lie -rm tint .«l«nit \y Miilli.-n i!.il1"r« 
dail) havr lirrn dnrrifil hv thi- rr'.idr nn-)' .i|. t!r (*ity '•^irii! f-ift'iTu-itr iti 
the f.ict th;il thrrr ha\r Iwrii !it» pmlonued trrshrts x** rnil the water d'.iring 
thai perif>d 

A* thi* roricfiiinii wi!! Ii.im* to he :imrni!rd :«nd mr;i*Mrr< takrn to draw 
all thr watrr fmm l-riir.ith the "iirl.icr bv inhlir.it inn .in«l ;»t .1 *iT?t-.rirnt 
d^|»Th tfi lir l»ryi'iHl thr f|:i!ij;rr of diofiirb.iiii'r fr«»T!i !|i»<»il*, an«l .iU'» l^ injure 
the •u|»fily iriMM (».»si.ili'.- •-••nr -Titiii iiii»n iliir t«» ifif*fr.i''inc |Nipnlatii*ii tii the 
San Frrnanilii V'.-illry. a pri»ii»r i;allrry will h.ivr t** t»r rnnMriiclrd :it this 
prunt. as it i* »hr dr».iRn ♦•• i-i»ftnne ihi-. luc-iTmn a* thr prunt '"f i-i«l!rftion 
and di%ef«ion "f .ill th'* w.iirr th.iT pa«<(e« by vth fl»iw. thr (ttiini of diversion 
In lir r«tablishrd on thr l*iiTnrri>v & Hooker Kind 
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During; tht bummcT now closing, the quantity of vrBter obtained ai lias 
j^oim, iocjuding that drawn from the infiltration pipes, averaged 7?,Bnnnno 
yalkfftt dai}v. 

'Jl]i% guanthv under ihe conditions of rainfaU that have pm-aiied sn* 
t^MT iasi 3>\\ yzixxh. wou;d be material^' reduced bj natural causes until sncb 
ltni«;t «.t ovr normal c/nditions were restored. There are artificial condi- 
ti<JIl^. 'ivwever, to be con^-idcred, that will certainly reduce this flow perma- 
tMtixCiy 'J lit Main Supply EHtdi at present only carries the natural sizr&oe 
flow of lii*; r;\trr a: lit" jy^ini of diversion, but it is designed at some future 
time Vj c^t^truci vvork<-. to take in some of the sub-ik>w at thai poinL It 
follows then, afe there is ver>' little m-atershed contributing to the river 
betvit>ni tlie head of thiv dhch and that of the old Water Company's dxtdu 
tlial aiiy work^ drawing water in excess of the natural flow at the upper 
yAnx wi)] diminish the naluraJ flow at the lower. Of course, it is to be 
expected that some competiMttion will accrue from the fact that the new 
I^Ii*Ty ^t tlie lower point will also be designed to draw Its supply from a 
%Trz\A:r deptli. It must ai*»o be borne in mind that we are now probably at 
a pt-T.'^ of minimum flo\i, so that it would seem that a designed capacity 
of ^ 'Tui'Ay/n gallons daily would be the proper size for this location, and 
tlie i/'iiAi,^ *'jt tht work herewith submitted are prepared accordingly. 

'JhtTf: irt iio plans submitted with this report for the headworks at 
tltr ij*ad of the .Main Supply Ditch for the reason that a thorough investi- 
gaii'^j will ha\e to be made b}- means of borings and otherwise of the 
U/rderinv r^xk of the valle> at this point before plans can be intelligently 

'1 he need for this preliminary examination will be apparent when it 
i*" staled tliai it might es'-ily involve an additional expense of fifty thou- 
sand dollars or more in the construction of these works by the prosecution 
of a design that did not properly fit the conditions. 

'I he unsettled state of the Pomeroy and Hooker suit prevents this in- 
vest ij<atioiL 

RESERVOIRS OF PRESENT SYSTEM. 

'I he main Distributing Reservoirs receiving the water from the gravity 
conduits ;*lx-»ve descriljcd, are the Buena Vista, situated in a small ravine 
in the Elysian Park, and about one-quarter of a mile Northerly from the 
wevt <*T fj of the Buena Vista-street bridge, and the Bellevue Reserxoir situ- 
ated nf'AT the West botmdary of the City, about half a mile Northerly from 
tlic West end of Temple street 

'J lj«-^<r fAO reservoirs supply all that portion of the City which is under 
gravity pfrssure, and which, in point of quantity, amounts to about three- 
fourths of the t/>tal water supply. 

In addition to its function as a gravity reservoir, the Buena Vista sup- 
plies all the water to the pumps that is consumed in the districts supplied 
by punipinj< with the two small exceptions before mentioned. 

Thi^ H'servoir has an elevation on the spillway of 374 feet above sea. 

The reservoir was constructed by damming the ravine in which it is 
situated with a puddled earthen dam and excavating the reservoir site to 
bedrf'Krk. It has a capacity of about 13 million gallons, and is a well-built 
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•!iuct:irc til ornate design, and affords a valuable scenic attraction to the 
^rk Ir I* connected to the gravity system of the City by a thirty-inch 
nujn. and the pumps in the main PumpiuK Station close by draw their water 

frc.fn jt 

i! i« in nerd uf scmic repairs and alterations in the valve chamber, and 
aiv. r;rri> cleaning. 

1 *;r i>llev'.u- krservoir was built in 1895, t" meet, by a more direct route, 
the r-;-:.! ^rowth ••( the City about Westlake Park. It is a well-built stnic- 
turf c«.\cring a surface area of a little over five acres, and has a depth in 
the deepe*'! part ^i 40 feet, and a capacity of alK>ut 39 million gallons. Much 
trouble wa« experienced with it at first on account of it<« great si;:e pennitting 
the water to perto<lically accumulate a growth of algae, which, on maturing, 
would impart a grrrn color and decided fishy and offensive tnlor to the 
water I his was after wards effectually remedied by the construction of a 
VM,i over It. which, though light and cumi>aratively inex]iensive, proved a 
C'unp'.ete «uccess. 

I ^e rlevatinn of this reservoir is 380 feet above sea level, or six feet 
ireatrr lUuu that of the Buena \ ista. They both discharge into the same 
pTpf ci.i»:r. ftirming a belt line, which accounts largely for the effectiveness 
M thf •>m.ill mains. 

llie main pipe from this re^^crvoir is a 30 inch cast-iron pipe laid down 
H<'ii»\rr ; >rw i.i!' -trri't, and :hrm*r lir.inching intt> pipe* of smaller size. 

11.^ Beaudry Re^rvoir i*. l«»r:itnl just north nf the corner 'if Figueroa 
ind l/iMiek'e street «, and is supplied by pumping from the Buena Vista 
Pumping Station through an iS iiu-h Meel I'nrce ni:iin H600 feet long, the lift 
bring o- tre: I he elevati'ip «•( tin- suri.u'i- ••! Im'h watfr in this ri^^-ervoir 
M 46(1 tre:. an elevation not ktvaX rn>>',iL:li fur iiiM^t nt the territory it now 
*er\e*. e*iirrially :ii view nf the ifiulfncy In lii'.:)irr l>iiildinK< in this district. 
Ai wiij J* *eeii by the colnreil in.ip '^Imwim' the projH.»ed vvw .irr.iiicenient 
'•: dT*"-ilt'i;j(in. the lower porlv»ii •»I !li«* trrri%»ry i"i-.. «i'!iip!ieil bv it will 
be pljcefl vj'.der the "High fir.ixity" "r l»liif ili'-tni-'. while the elf^.iinl area 
wil! l< :iir!tided in the l*ump Sy-^fiii nr rrd ;ire:i. throuitik! ihis reM-rvnir 
o-jt ' f '  -mm I s« ion. 

V'.r WuiTiTil Reservoir «»n the hil! I^p b»i*k "f f!ir I'lMnry ll>iop:t.il, 
ll:}.<- :w-" ••■ rtUiiit the s;iirr »-Ir\.i!iitii. need li"? bf :''».!Tn!"!:'il. ;i- it -.Mil serve 
14 a fi ::j»e!i*:itini: reserx'ur ti»r the |»*iftiiiJi "I r.'vle Hesirhls m llie reil 
iffj. tf.'.' i!:^trirt nnt r««(Miritik! tin- ir'l new imtiipitiK p'fs«.!irr. it Ijeirig 
near!\ !••« '•n*i-.ij:h t«i >m- ».-T\ed b> the "Mil:!: fir'\i?>' -Aatrr. An :itit«>iii.i!ic 
d'vir*' ^aTi t< (levi^ed '■• ki-rp it inll tr«im thr !■.■•■!%•- :ii.-!i •nun s-Tp|i!\iiit; 
the red area in F.ast !-*»'« \nv;i'Ies It h:i-. .1 iMjurity m' .lUi'it '150 t?rMi«4.oid 
ga!i-iris. .ind need* s<"nne inexpensive rep.iirs. 

The ':r'  \ w) irh it ^-l.intl-i i«» in the iixi-* «•{ !^'"  :: i ' •• l-'fore relerrnl 
I -. T (! -^ Irnre -ubMit V* rrn ?'il disinrlnnrt- \ »'• \% '.••.irH .njo .1 rr.ick 
dr\r'.ij;-ii .*]«'nw r* sMiinni:. win h r.m iliiw:'»ni!\ .it- -■. t!i«- r'-«er\-Mr. ciiiii- 
xnw it •  !e:ik ?i.iil!\ Ih:> rr.iol \x.«- re;i»:Tt*il ::. tlu* ■■u!*'* itid *»-itt'»ni of 
the re*r"\iir l-v e\c;ti ittiiik: .1 n.irr-'U trrn.h deep down the rr.irk antl filling 
1! w:t'  n-r"!e Its insik;iiifiiMm rip.u-it> in^-irr^ it fr-in r i-iMng pir!icnlar 
\\4\--*- -K-'''!! it l»e ilestMved by this means, whirli is tm* likelv. .it le.isi not 
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suddenly, as it is founded on and excavated partly in the rock, which would 
prevent its rapidly washing out a breach wide enough to cause any great 
damage. 

The Anf;eIeno Heights Reservoir is located on the high summit at the 
head of Beaudry avenue, and is supplied by pumping frOm the Buena Vista 
Pump Station through a new i8-inch steel main 6900 feet long. It hat 
an elevation of 506 feet above sea level, but can easily be raised by con- 
struction several feet higher. In its present state it is a mere naked exca- 
vation in the shale rock of the hill, and has always leaked badly. 

The property on which it stands is only partly owned by the city, the 
balance being owned by the Sisters' Hospital, which has a contract by which 
they receive free water for the hospital in consideration for its occupancy 
and use by the City. 

.\s it is designed to permanently supply water to all the red area from 
this flfvation, and it is necessary to either substantially rebuild this reser- 
voir or select a new site adjacent thereto, it would be advisable to take some 
steps lfH)king towards the purchase of the portion of the land owned by the 
Hospital, as it would hardly l>c expedient to maintain a prirtnership arrange- 
ment in this importfint adjunct to the 'System. 

The reservoir recently acqiiirt-d with the works of the Highland System 
is located just ncirtli of Gar van/a, and is an earth structure of about seven 
or eik'ht million gallons' capacity, and has an elevation of 600 feet above 
sea level. 

This elevation and its positimi makes it ideal to work in harmony with 
the .Aniieleno Heights Reservoir for the supply of the extended arm of 
the red area lying North of the Mnena \'i^ta Reservoir. We an- now extend- 
ing a m.'iin bet: inning with i^i-inrh and ending with 1 2- inch tf. thi^ resen'oir 
frnni th<* Hnena Vi»;ta Pump Station. This main will be provided with a 
byr pa-^ :it the Pump Station, putting it in connection with the .-Xngeleno 
HiMK'hfs Ui'MTvnir, so that in effirt its ca|)acity will be doTihled to meet 
any rxer'^-^ivr dr.ift mnde rm it hrtwi-en tl'c two reservt^'fo •Ahioh are at \X% 
extretnr ends. 

Tlii-i reservoir will have t«> !"■ ri»ofed to prevent thv yrowth of algae 
and .nnr-.tir plMiitv. which at pre^mt taint the water by their decay. 

In xiewine tlie map of the pipe system as prop«)sed. it will In* seen that 
it i«« intrndrd t«> ».'iiiii1y the binr nr "Iy>w Gravity" area from two distrib- 
uiiiiij reservfiir^ mnnrried together by a -ystrm nf mains in «*irrnit through 
the lni'-ifies* s^M'tion tA the city in thr nniinrr which \y\< t»rt»vi'd ^o «infe and 
eflferti\i* in the rasr nf th«- tvM "I.»tu firavity" n'-rrx-'irs ( Jn*- '>f these 
rrservmr- i^ now U-ing rnn^trncted in the Buena Vista Can ni. and several 
^nttabie "iten ;»re available fiir the oihrr ime in the neiirhN-vrlwid of the 
locality iiidir:iTef! '>n the map. 

They will have a capacity of nbont ten niilliim gallons eai'h. and an 
elevation of 4,^0 feet, so that as they are designed to serve the business sec- 
tion of the City as well a* pr)rtions of East \a^% Angele* :jnd Boyle HeiKhts 
now supplied by "Low Gravity" water, they will increase the pressure in 
districts by 65 feet, enabling a good fire stream to U- (Irawn fptni the 
Imita without an engine. 
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Tlie City is to be congratiilntcd in that the topD^raphy is ^\k\\ as to 
iff'-rd k<-k! <itc« for dtMribiitiiiK reservoirs, but she is not so fortunate in 
xt.t nutter of ^tora^e or imponndin); reservoir sites. 

iJicrr !•. une K'»*»d *ite, however. belon^inK for the most part to the City, 
and \fr> advanta(ielMi<«ly liKrated. which has recently been surveyed, a map 
oj which IS herrvMth presented, together with ahernate plans for it*; dam. 

A* shown on the map. there are two sites su^KCSted for the tlam. The 
tipper *tne would require 91.0CX) cubic yards t)f earth for its construction, 
and mould impotmd 640 million (gallons of v\atcr. 

1 he l«»uer <»ne would take 225.548 cubic yards to construct, and would 
m)(«'und 963 million (gallons. 

Either «»f these dams requires that additional land to the <oiuh of the 
no yrr^ •■\^nrd by the City <5honld be [)urchased, and as the owner of thi5 
Und Ju* evinced a disposition to sell it to the City tor this purpose, it should 
TifA be a hard matter to arrive at proper terms for its acquisition. 

I he flow Ime elevation of this reservoir would l)e 445 feet al)«»ve sea 
Ir^r!. .ind when full would have a surface area t>f 128.97 acres, if the lower 
»i*e mere ^elected for the dam. 

A* thi* reservriir would t>e full nrduiarily from alK>ut January 1st to well 
llofiK in May. it would supply an attraction, nestlinvr as it doe« among 
beautiful rrillmt; hilN. un'iuri»nN»«ed by anything within easy distance of the 
c:?y. .lud would r.i-ily be worth \\< o«»-t tor this pt]r{>osc aloiu*. witlvml at all 
er»nsidrrinic its utility. 

It I* «»ften a>srr*rd. but *-till i-i not wrll estalilislurl. thrii w.itrr cannot 
be prr*rrved in a p<»t.ible conrlition m this cr»untry in an impounding; reser- 
voir I hr tact !hat it «!m! not k'-fp well in the Muall di'^tributin^r re-^irxiirs 
.t tVr wi>rk« pri»\es ii'ithiiiK. .i>i it rn.iy br found that in a reservoir 'if tb.is 
ffre^t *irr the intbiences that w«»rk to render the water unpalatable will 
n^'t ha\e the same effect as in a s»n.iller ix»n<l However !b:it nv.w Ik'. it 
mi!* readily l»e conceded that in Iut braMtit'il p."»rk*. I^)s Ani/rles * ••.* nn 
i*»eT of jfreat value. an<i as the<ie rrfpiire I;«riir (j'l.ir.tirirs nf wati-r •' r 'hi-ir 
ma:n*etian<*e which nni-'t lu- drawn fr«ini the conrnf^n source, n i^ clear 
iKa! if me are enabled to su])t)iy tb<'iTi from watrr st<ired in wiTi*«-r. when 
there is altundance. the ••upply left for i|. .•••«•*•••- ii.»- will ^n- i'.r,-,,r-»j fjy 
that n'l'rh 

It m.T> Ik* urirrd \h.\\ in tbr event «>f a wrt wintrr t!ir ri\er • •!! su;>»«iv 
a!! ?**e w .Iter fired»*d t»y tin- '"ity for all pirjn •«.»•,. but it is .1 vrl! kn wn f.u't 
ihjt rhe river makes no 'kitddrn r«-.|M.T^-r tc .1 ^iul*!* ye;ir >A .ibuii! 'Ui r.i'ti 
fai*. a* pr«»\ed by the tb»A r«»ntMiMiiiv; t-- diniinisb in the sMp^T-Tr ^^\ i.j«ii 
fr^I!'»i* :!iK the \(\ (f) inclH*- of r.iinfall ••• 'bf prr\i«»us wintrr I? •« rr».,,u 
ab!*- ••. assume that it wiil \tr just ns ,' ... t . '.-.• .«.,••- i»s wi::'*-! •' -w is tt 

wa» to diminisb it. : lul it is wi^^r t«« bi- .1 bit tM-^uui-tn- 1 -- ■• i« 

«er -s 'ni'Tiient to niir v.fifarr .i-* tbit "i tbr w.ilrr supp!-i I'»- -It . .\b'i 
f^n -.j> in the absrnrr «if t\!rndr«! rr«iird.» "f Mur Tnf*e«iriil.n:\. Imr wh.it the 
recurrent wet winters «»f tm t« twentv yr.irs .i^;«» were tbr .ibtv^r^nil. mu\ 
!h«*r "f ibe f»ast rij^bl i»r nine \rars tbr n<>rtn:il. which i^. quile .is \*\^\ .1* 
the re\efsr. In any event, there is safety in developing our water sources 
to 'hf very ntmi»si limit, and the ct»nstructi"n at .is rarly a d.^te .»s «. »*tli!r 
of ihi% reservoir is urgently recommended 
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■iit'.i: f*:*! .0: rrmrrr -.:" :f r.irr- r. ':; 1 t'dct rond—t rhat vrill 
lic :Ai»: ir'.-rn rr larac^? iUry^c "acsi: .red- 

»Vr ifrti^ .'jt .vait rrLhcr "'.r *n«* j^Trr^.-scr::! .: izc head works to be 
tiUiit ii fiai -jjiit bc'ore- ;.t* «:rr«i:=a{ *:'t: :r.« rrjodui^ is there is water 
t if^iJKii rio-AiiiK r:crc 'o ^uppiy lil *:■■: i«T::u:u tc ire ii present prepared 

I't iJiakr '»fj t. 

I! :■» 'Mr .ritciitKfii "o re-*o: J>t *r.e ^r-.:ce f 'ha iitch which :s at present 
livr !'*«:i ''J 'Mr 'iiir '.» i ^mde ■: J -4 *^?ri ".o the Tule. begjnmn^ at its 
uppci 'lid :i -icvatiufi 45<$-0O icet -bove sea !evei. This ^viil enable 
tjs f'j .'rach *>• gravity •.-ic^auun -145 :c«; .t *.hc proposed I\'anhoe Reser- 
v'lii, .'Ml •.-■• ' iiiiiilc i> " Titer! 'he :ic- Hi»{h 'jnivity ' rc<cr\'oir in the 
Kuciiii '/i^ia I aiitin it •:icvuti'jii ^s% iiIo^\lTIK for .1 -iepch of :%vo feet baidc 
'\aifi til I 'If MuliMt; iicmr :«« >c vjl! iei^i^ii -he :^cce>sity 31 lil pumping, 
«>ttr|»t I'll ':Mi :r\|tiircd 11 the red irea. 

\ ..i|i.tti»y ■»! -^o ' ttim; reri nrr -ccomi :5 -lot '.'^o much to provide for 
III ilir •Ir'.iKii •! 'His .•MnI'!H. "s :'. :> "iclstrxcti "tj '-h: ^uite easy in '>rdinar7 
vr#ii- iM •liiatii tliai 'iiMittiiy viicrtr ■iii> iiicit 'leads, '^y rhe construction of 
lin»|K*i •.^nlk^ t» icatli -wiiit: •! *lie -ub-:iovv ii :hat ix)int. 

! *»i it.tny •fH's.»n>, Villi C'linuuic lid -aiiiiaiy. it '«* highly -lesirablc 
ihai ;i7i iiiiKh walei .tN :i '> }hix-i1i1i' 'ii ,-\ir.ict be lakeii -nil 'lere. Fir!*i, for the 
icrtiiiii Lliai ll^ liiKii I irvaumi -ii •leitvviy Miio I he di Sir i bull iig reservoirs enables 
111 C" .iiMl'.tij'c 1 vlrfir M iirtv 'i:tppi:ii i* ■>e 'iiust Meet.ied. Second, it is 
itiftiitir-^i 'M.ii iiir in.Ht- •..•in ■^ ' «ktn nii 'tfitr, the •trther -iown the rhaniiel 
ti 'Mil ''i- Ucitiir 'hr waici «-t|>iicar?» u : he >uriace again, rhus ^horteniny 
ihr iii>i.Tiui- mitn>;h .m;!*!' i - n\ liavi* Ml ■•.\p<.>sed :io\v hefore k reaches 
I he nt*.si :Miim 1 1 .li\vi."»i«'ii I he «.'-v>l-u '^prinK> 'iead-\\ork:>. .'.iid hence 

 let" MM -^11 ty, i-^ ' ilniity ■■! ■>i«iiii(iiiii .!> Nvii N -^a^iiii^ 1 •■•ij>Mlei.M»lc vi»lume 
noMi * ijifi ii i«»it lid -M Li'iiii-iiiiinT u i'»cjos> ;»i.uu '\'r '.hai i^ '.isuaily 
'••iiti«i l>iM tU-iiiiK 'Ml MM- tiiMiM-N ii atiiiy iwi -'(.'lldiu ':uids. 

\" . ''t H. •.» «.ii»!.»i 'Hi *|ia«.'«\ ii M)^ -'< iiiiinu, •_\n\ havinu a 

• i»i\"» * i.A»ijni '.I 1 ■• . ' • : '\:!n.'i '.'<'>i!i[M:iy. '.ve 'lave a 

 'Miiii-- « II i|>.i\ mv •! "^ s\ 1 'iiii ■•«. I. 'v.ii'V '•o-i:iiiiit iit -LaiIou> -iaily. 

I '1 III • •■ '•\t't  •tiKlllil < '- 1 < \. .: II -;l')iili.U*d. 

J'UHUUAIIUN \NU JONSUMPTION. 

 n- ..ins \<.»i«« ..s ti vi'i'ii \\ntt Lii- . . ! KS M^iiieers 'iiat the 

 I ^\  • I ^1 II- « I  « . lUf % '1*1 '■»»>ii'* .i^"i» i'»u':  i.ii. ..vi." '-■ ^iiLii.iLioti vicrcased' 

 11 .-III -i-iiit. ii> -II *!,. iiiu'i '''i'«>.i>iit'>''>^ iv ■•%'^;.<i H 'le .'!iv  Tew 

'ii, >t-< • n 'Vn I '':'i'v- t'-Ni^.N v.! ... ,.i^\, i<?iiu>iiik^ ien~ 

vi«4it\ ■•»»»  •I'l*.* N*' •■'''*^ .v..i'U4 ■■.■• ■•* •■  ■v> -.i- ..l^^.^llC:lv ".lat "^illd 

'u*v\i  • u . i.». ..-. ...... .i.«- -■i." A ill.. • . . .■ |ji«.arrnc 
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•:.ai while tJic water in some places inif^ht l)e free enough, the works to 

: !:.ry It tn the consumer cost money, the prudent and frugal-mindod citizen 
i<*-r. !.. ask hnn^-lf why he should ho taxed to help enlarge a works to 
• ijl'!)- hi* nriKhUtrs' cMravaKancc, or what was still worse, hi*; criminal 
:-rr.r.»nc^».. and after asking himself several times without satisfactory 
'f*;"''*^. he re«»uritd tf» the cxjiedient of asking the water works officials 
**''\\ t. uith the result that in a short time, instead of it lM.Mng a Nource 

 ;r <Ir !.. thr S'liK'rintfiideni to he able to say that he supplied his con- 
'-•-rr* «ith ^iicli a large amount of water, quite a rivalry sprang up amonvt this 
-**?:! and much-.'.huied frateniity. as to ^\ho furnished the least, consi'^tent, 

:f-irse, nith satisiact«iry ^service. 

Ihi» crtmmendahle Mrife ha'i resulted in the -'>!;itinn ••! r.riry yravc 
P''KrTr.» Hith regard to the water supply in a numl)er of cities throughout 
'•"' \'v.\*.rt\ States, and has served effect nally to di<posc of the fallacy that 
■**' •rk'rr thr rity the more water required l»y e.irh individual. 

^ Iari;r niimlier ♦•f in«»tanccs can !»o citr<l tn»rn the recent anntial reports 

 i'?**-. th.fi nit|v^ith<«tandin^ great rereiit .iddumns m their p'>i»n!atioii. 
■*'> iff u«ing even less water than in the years preceding the acce<sion 
• -ViT growth. 

Jr. thr year Kjoi the City of Lns Angeles had the uniqite di^'iucti«>n M 

-""•: fTvre water per capita than any city ui the l';«:'n. W'iti' '-ln^ely 

'^■■•r:i!r.l pi'pniation of 85.000 people supplied fmin thr wurks ^^x the l.os 

AiKr'r* ("jiy Water Co., \\c reached thr M'»ti»'n.<lmi' cnn^iunpli'iu .if over 

^- Tii.'liiin gallons per day, or about .v'» gallon-, per capita. After the works 

*—' *-ikrii over !iy the City the CMiiMnisv.|iiiiiTH a{>piiuiterl i'mt tlieir ruin- 

*«cfnfnt, set themselves to the task Uhe need l>eing urgent. t»\\ing to dimin- 

tihing available supply) of 6rdifik: out uli.it bfr.inie «if it ;tll. \\\*.V. th** r»"<ii't 

that hy the application of a f<"\\ hnndr«-d iTn-Tt-r- the ri.iiNjs'npticn wa'* cit 

down nearly three million g.tllons prr day. UMtwirli^tMndnii: tin- \- r\ that 

there uere at least 10.000 peupjr .idded »•• •»Mr iwiptilntiMM. 

While we must not exiK*ct that tlii«» C"i:y '* 11. li«tpc t» n- n. !i a low 
prr r ipiia coU'^umplKin. .i"* uu-a-urrd Ky rl; ■» -f I', ti';- 1 :• . - ■■■! u > 

iitt\ de«iratile that she should, a iMniiitifMl ^Mpp'y ■i \%;itiT l--iiiL n «^:irv 

f- rhe maintenance of the bermty t'»r whu'h -I*- i- ! •■ •!•''. ^v" !'••• •'-♦■ •»! 
the iJiin iir **• meters n«»w m ii<e ha^ s'tpp!ir«! "s .-.i!'. r: 1 u- *  » -v <■ ^-i 
pi:te !he amount of water that r;in U- <:»'.»n! •.•.jthiMi r-irt iil-Tii; \\\r '• ••■rv! 
at: n «•!* thr city in the lea-i. 

From fhr fuMir#»». !h»'s d'-rixfi'. •» i- *■-♦;■••'. i] •' • a y*-r • '•■: 1  - '•■\\\ 
tt-  '! \y iT :il.i;- «!.iil\ i<. ;iriif»'«- I'-r .-I! ■■■•r tif«'d»!. 

I ? '.« I- .'i |M r rent urr' i« r !' .'i 'I • ;\'-' .••■ i-. •ri'^'-vji''--" • 1" ■••♦jrs 
ir •^*' !'in:i«* St iTr-. r.itiL'nn "« ;> ■•'"..»• • :•■ " . ,■  • ! • %•**.***. • ■•" '^'e 
tr.ir i«jor.» Later p.irtMl reik-'ii" ir-m tin— ri'!- s ^'  *\\ r tV- .••••iTil 

appl:<';iti'<it "f ir.'-tef'. !ii rlir p.i-* Vi-.ir -r t  » I-.' ir\«i! ! '■ •• \-rr 

c.»p'T I r..f»snniiitit.ii ti» le*.* lh;(!i lt"» L-i-'-'n-*. *■• !'■ ■• w t' :'k •*■•' .»"■■.* wire 
»f iSi* y.il! -ns I'lT thr Ciry ••! l.-i" \tu*« Ir- r\frrrr''\ '-Ifr / 

Ihi* would make mir presrrit -npplv 'if'-'-it ••*;•: <!■•; ;.■  ••• •{ 
the wa!er no* u«ed fi-r irrig:ition thrfnii:h thr mip.i *%.•.-•■ v.."*- \V ^*-\ .\rx\ 
tn d"me*!!C cnn«.r!mpiMn, snffjcient f'T a jvip-jLift. ri ■»! iNm'I .'.-*■»'> 10 pe'»ple, 
in the area supplied tiy tlie works o\%ne«l bv the City If we idd !•• this 
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cii*- y^*jUi%*jn that cam be supplied by the wzxcr distribnted bj the West 
iy/t Aiij^f-Urt Water C/>mpany, the figure will come near to reaching a quarter 

All tiij% a^burnek, of course, that our supply is at present at a minimum. 



PftNftlTY OF POPULATION AND MILEAGE OF PIPE IN PRESENT 

DISTRIBUTION SYSTEM. 

it ji: t\'fiihii\i\ a there is a city, great or small, in the United States 
Hi ifin\ftt\.itni lo pr>puUtion, that requires as much pipe to reach all the 
l^iiotit ol i)i«r water system as does Los Angeles. 

i hu u dur to the great area of the city and the manner of distribu- 
turn of Ijrr p«/puUtion. The City early acquired the inconvenient habit of 
lifftvvtnii III %p</U, firit in one locality, and then another, jumping over broad 
utU'§^A\h tti isp^M.-f jnst as eligible for residence purposes between the two, in 
k htauttrt fii'/^i fxanperating to those who had to follow up these capricious 
ift'ivt-fiii'iiu with the necessary public utilities. 

to iltiuiratr thih diffusive tendency, if we were to condense our popu- 
Utioii v> an to have five persons to each lot 50 by 150 feet, and allow 60 
fii'i vtnU' Utr thr streets, with the blocks 330x660 feet between street centers, 
oiif rsiiitiaifd iHipulation of 120,000 people would all be contained within an 
jireM ol 745 square miles. As the City has an area of about 43 square 
imUh, II will tie <ieen that whatever else we may lack, we are not cramped 
liti nHtui in which to grow. 

i hire arc now in use about 337 miles of water pipe in the streets of 
ilii! (My, and as 11 light be expected under the above circumstances of growth 
him ihr rapidity with which it was attained, this pipe system is a marvel 
of attmiiatiofi alongside of which Bamum's living skeleton would be con- 
feidtrifd the very einlM)dimcnt of unwieldy corpulence. 

liy the judioiouH extension of large mains woven through this gauzy 
network of small pipes, they have been made to serve their purpose with 
reiiiarkahle efficiency as far as domestic supply is concerned, but it is a well- 
known fact that the protection they afford against fire is sadly lacking. 
Great strides have been made in the past few months in catching up in this 
particular, and it is to be hoped that within a year we will not be much 
behind other cities of our size in regard to this important function of the 
water service. 

There are now in use 676 fire hydrants, 28 of which are of the double- 
nozzle type. 

It would be a wise move to discontinue the practice of filling sprinkling 
carts from the hydrants, as such use is very destructive to them, and a 
slovenly method from every point of view. 
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The inliMwing is a table of the quantities of pipe in use in the present 
dionlfitine -yMcm : 

•inch Standard Screw. 



Cast 



«i.T.54.^ 


toot 




5<>..M<> 


• t 




6k^I9 


• I 




Ji.gio 






J'>K.2S4 


fl t 




«ui;o 






IJO.^fiT) 






H'/> 




/ 


5.l.H-?7 




8 


U'.r-'S 




10 


47/^*^7 




12 


o.r.'-i 




16 


j.ogg 




iR 


f>.fjRr 




-?o 


«.3J»> 




^4 


0.2rf 




30 


.^oHo 




3 


ip.Wo 




4 


7.2<iO 




6 


io/>40 




8 


.vy»o 




10 


i7.35-» 




II 


3.900 




12 


7.7^0 




14 


^.725 




i^ 


I7.7i« 




18 


I^.JOO 




22 


1.735 




.10 



Ccnu-nt Lined. 



Sheet Steel. 



PROPOSED DISTRIBUTION SYSTEM. 



\4 prf\ini:^iy stated, the tripoKraphy nf the City i« such that «uit.-ihte 
di«trit'iitiru* re^rrvoir <.ttr4 are abundant, hut the irrrffular nirandrrins nut- 
ttnr 'if thr rlrvatHin« makr^ the <tudy of economical mrthiwU of distrihnti'in 
a I<ri»V\inK *uhiect. where water pipe con^tiMiie* such an ex|>ensi%e item 
£» It li'tr* on this cua^t. 

The elevation* at which the water could Ih* ilrlivercd into the city from 
Its sfiurce and the UK-ation« of the various resrrv'iir* with respect to the 
diMficts they were designed to supply were the controlling f."ictor» in the 
de«:Kn of the trunk line system, and much study wa« necc^^ary to a%-oid 
ira\rr«mi; the *ame ^rciion with two lines of diflFrrmt sy*tems. and thereby 
mioi\mie ii>crea«ed e\|>ense for pipe. 

Another impuri.mt point t^*! I>e considered was how fiest to distribute 
•hr •» Iter •.'. as to Contract the area ti» which it would l»e necessary to pump 
•he *!pp'v 

1 *ir m.ip herewith presented explains how it is pnipi^sed to acci»mp1ish 
all this 
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It is proposed to supply by gravity all of the region left uncolored from 
the Huena Vista and Bcllcvuc reservoirs, combined as they are now, into a 
common pipe system and to be known as the "Low Gravity" System. 

The |K>rti()ns colored blue are to be supplied by gravity from the new 
"IIiKh Gravity" reservoir now under construction, and later to be addi- 
tionally fortified by the construction of another reservoir somewhere in the 
vicitiity of Alvarado and Reservoir streets as shown. This is to be known 
n% the "High Gravity" System. 

I he red coU)rcd districts are to be supplied by water pumped from 
either the Ktiena Vista or new High Gravity reservoirs at will, as the mains 
from each pans right by the Buena Vista Pump Station, which it is proposed 
to retain an the main and only pumping station of the works. 

The area shown in yellow it will be noticed constitutes the elevations 
which are alnivc the 550- feet contour, and it will be seen that no provision 
i% made in these plans to provide those sections with water except such of 
them as happen to lie closely adjacent to the reservoirs designed to supply 
the red /one which being 600 feet above sea level, can furnish water with a 
tolerable head nearly up to their own level, especially to property that hap- 
pens to be ranged along the mains on their way to lower ground. 

Hy far tlie greater portion of this area is made up of rocky and barren 
hill tops, !)tit there are a few of the elevations that in the near future may 
attract investors to their eligibility as hotel or sanitarium sites. Some of 
thojie hills rise to a height of 800 feet and over, above sea level, and as they 
are (ittite widely detached, each would require individual treatment in tiie 
way of water works construction, as a plant comprehensive enough to include 
them all would be prohibitive in cost 

The treatment of this subject being more of a financial one than one of 
engineering, we will here dismiss it with the suggestion that a declaration 
nhould be publicly made as to the future policy to be pursued with regard 
to it : in other words, a limit of elevation should be established above which 
it is not the purpose to deliver water, at least not under the rules and rates 
prevailing for lower levels. 

The various pii)c systems as shown embrace all the sizes down to six- 
inch, and the design in some particulars was influenced by a desire to save 
disturbing whatever was useful of the present system. This was possible 
to a somewhat greater extent than was popularly supposed by reason of the 
fact that the design here submitted has for some years been anticipated* so 
that the more important recent work harmonizes with that herein proposed. 

When completed as to the larger mains the plan here outlined will not 
alone be large enough in capacity, but will be elastic in the matter of meeting 
any spasmodic growth the City may develop in any direction, and will be 
capable of delivering fifty million gallons of water daily to her inhabitants. 
This quantity on an estimated consumption of 150 gallons per capita will 
provide for a population of 333.000, and it is to be hoped that by means 
of the various plans outlined under the head of Water Development in this 
report, this amount of water will be obtained from the Los Angeles River 
watershed. 
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PUMP 8TATI0N. 

The primary consideration in tlic selection of a site for a pump station 
rniuirrv a«» a nuittcr of C(»iirso that it should be contiRUous to the supply of 
»Aler to lir pumped. If this tinration should also be geoRraphically near the 
rrnirr ••! the district to which the wattr i«» lo !>o puni|K*d. so much the better, 
a* a «avmK i* rffecird thereby in the length of force main required, and 
in the f net tonal re*>istance to tlnw which i« directly proportional to the length 
r*f the main. 

The next im|)oriant re<iuisiic i.s convtMiience of delivery of the fuel 
ftpply. 

If we examine the map of the works propctm'd herein, it will be noticed 
th;ki thr present Huenn Vistn Station has all the<>e nclvanta^eo. and it i« 
ihcrr piis^iltlr to concentrate all the ptmipiuK eYpiipment of the System. 

Thr Rnrna Vista Reservoir, from which the supply is ti> be drawn, i* 
1^*^ than 300 feet away. 

The shaft leading down into the infiltration tunnel is so located that 
if ran be included within the walls of the building. 

The 24-inch main from the new "High Gravity*' reservoir will pas* 
within a few feet of it, s*» that watrr may l>e discharged into it by the pumps 
or drawn from it a* occasion may require. 

The sidetracks of the Somhern Pncific Railrf>.id are right in front of 
the building, and our fuel supply of rr'ide oil is now pumped directly from 

the r.Tr* into the tanks. 

The present equipment of ibis ^^tation consist* of three hori/ontal tubular 
hnilrr* nf .T n«imiTi.il rntint' rif imr hiiiidre<l h^ir^^ep'iwrr each. 

One triple expansion, hori/'tntr^l. duplex. ci*ndensini' pump of a nominal 
ra[Lirity of four million gall'ms in 24 hours. 

One pump of the same type r»f a nominal caparity nf five million pallons 
in 24 hours. 

One compound, bori/rintal. duplex, pump of .i nominal capacity of fmir 
millinn eallons in 24 hours, and u'ted as an auxiliary. 

One horizontal. dupM-x. fw>wrr pump driven by n Pelt'»n Water wheel 
and having a capacity «if xux\.nm i»all»in«i in 24 h^iurs. 

It i* prop*»*rd to trike this pump out, as the cun^itmptinn of water has 
grown to such an extent that it is nnly in the night-time in winter that 
• ater can tie spared to drive it. 

It will be necessary t*» in<tal1 a pttmp tn lift the water from the infiltra- 
ti«»n tunnel, and dr-^ii'U'i and st>erifiraliiins have l»een prepared f'»r ihi* ma- 
chine, ti>gether with a pair of hiifh-pre^xurr w.iter tu!»e Niiler* nf a ni»minal 
rating of 250 horse|»owiT each. Ii» dri\r ii Thi-* will W a hiuh da** com 
bination. and modem in every re*pect. 

The two triple expansinn pmnp'* :ire fir*l class machines of their type 
and highly efficient as to fuel cmstmiprion. 

They are ihe tnost durable, atiit in ever> way reliable t>pe ever u^ed 
in water W'»rks practice. The Mblrr nne ••! the iwn (wliirh. by the way. w.is 
a show pump at the recent Atl.mt.i f.nr 1 h.i* a riv..ril i.f ha\mg nm se\eii 
months continuously without Mnpping. The i it her one ha- but just l>een placeil 
mpcMitiim, and will no doubt pro\r as eHicirnt as its mate. 
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Aher the tnitallation of the madiiiieiy above described, a bidldinK of 
arcfiftectoral design comporting with the sniroandings which constitute one 
of the most frequented and beautiful spots in the Elysian Park, should be 
bffih to hoose the plant 

The site is a c o n s pi cu ous one, being in view of the passing trains on aO 
three railroads, and tfie building should be made a credit to the City, ardu- 
tectoralfy as well as mechanically. 

Under the present system, and when the total consumption of water 
was between 23 and 24 million gallons daily, as it was last summer, the 
(Ittanffty required to be pumped at the Buena Vista Pump Station to supply 
the ele r at ions too high to be supplied by gravity, averaged about four and 
one-half million gallons daily. 

This does not include what was pumped from the wells in Pasadena 
acquired with the plant recently purchased from the Highland Water Co., 
and which amounts to about 500,000 gallons daily, and is used to supply the 
patrons of that system until such time as the pipe line is completed from 
the main P umpin g Station. 

The reason fr)r the abandonment of this source is the great cost of 
operating there on such a small scale, it costing about two and one-half 
cents per thousand gallons to lift this water about 60 feet high, as against 
about one-third of a cent per thousand gallons lao feet high at the main 
fitation. Tn other words, it costs 15 times as much to lift a given quaiitity 
of water a given height at the Pasadena Station, as it does at the Buena 
Vtsta Statioa This great difference is accounted for by the fact that we 
purchase electric power to run the Pasadena Station, the work there being 
too small in amount to pay for the installation and operation of a steam 
plant that would require expensive personal attendance night and day. This 
power and the man to operate it costs us about $235 per month, or practi- 
cally the same as all the fuel used in pumping the four and one-half million 
gallons at the Buena Vista Pump Station. 

There Is another small station at the East Side Springs near the junction 
of Marengo avenue and the Mission Road, from which about 300,000 gallons 
of water daily was pumped to Boyle Hciehts during the summer season. 
All, by the location of the Southern Pacific Railroad shops on the grounds 
adjoining these springs and the consequent increase in density of population 
thereabouts, the water heretofore derived from this source is liable to be- 
come contaminated, its origin being merely the storage afforded by a thick 
gravel measure near the surface, it is the purpose also to abandon this source. 
The cost of operating this plant averaged $115 a month during the summer 
season. 

About two-thirds of the water pumped from the Buena Vista Station, 
say about three million gallons daily, goes into the Beaudry Reservoir, and 
under the present system about 800,000 grallons of this is re-pumped by 
the College street plant into the Angeleno Heights Reservoir, 130 feet 
higher. s 

The cost of operating this plant averages nearly $300 per month. 

It will therefore be seen that under the new plans which contemplate 
the concentration of all the work of pumping at the Buena Vista Station 
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dicre will be a uving effected of $695 per month by the abindonmeat of the 
three tnull pUnif, with an estimated addition of about $75 per month, to the 
fuel consumption at that Mation, making a net saving of $550 per month. 

Assuming that the plans herewith submitted for the various improve- 
ments proposed, are sufficient to fully explain their character and the general 
design of their construction, we append the following estimate of their 
cost, on the basts of the present market prices of labor and material, which 
in all probability will not be exceeded at any time during the prosecution of 
the work. 

MAIN 8UPPLY CONDUIT. 

•Ution O to Station 7S. 

751UO feet of Concrete Construction, including excavation and back- 
filling complete, (g/ IS-00 $37,500.00 

Head gate and blow-off for same 3,000.00 

Stat urn 75 to Station 253, 17,800 feet of sheet steel inverted siphon 

& 16. 15 logUTO.oo 

1500 feet conduit from Station 253 to reach Ivanhoe Reservoir, 

(A $5.00 7.500.00 

Division gate chamber 3,000.00 

Suuthcast branch of Main Supply Conduit from division gate cham- 
ber to Buena Vista High Gravity Reservoir, 16^976 feet, 

^ Ujs 73AS.00 

Tunnel section of same, 720 feet (Q |8.oo 5,760.00 

H«h Gravity Reservoir, in Buena Vista Cafton ao^ooaoo 

South Immch of Main Supply Conduit, 10^000 feet (g. $4-35 43,500.00 

South branch High Gravity Reservoir, including real estate 30^000.00 

Ivinhoe Storage Reservoir (construction) 75AX>.oo 

Real esute for same isjooo.oo 

Conduit therefrom to Bellevue conduit (in tunnel ) 25,000.00 

Improvements in Bellevue conduit tunnel, to enable water to be 
drawn from Ivanhoe Storage Reservoir into old Water Com- 
pany main conduit I5j00O.0O 

Infiltration gallery at Crystal Springs diversion point, 6000 feet 

^ $18.00 108^000.00 

Improvements to old Water Company conduit 6«ooo.oo 

Improvement of Angeleno Heights Reservoir ao^ooo.oo 

Improvement of Garvania Reservoir 3,000.00 

Improvement of Hazard Reservoir ajooo.oo 

Repairs to Buena Vista Reservoir 4,000.00 

Additions to Buena Vista Pump Station lo^ooo.oo 

New machinery therefor 18^000. 

Narrows tunnel 35iOOO. 

Shop, stable and pipe-yard and buildings ^OgOOO.OD 

forward, $709,575^00 
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EXTENSION AND IMPROVEMENT TO PIPE SYSTEM. 



i 



Brougrht forward, 1709,575.00 

Cast iron pipe from 6 inch up, 17,927 tons @ $45, laid 806,715.00 

Fittings for same, 255 tons @ $60 15,500.00 

4-inch cast iron pipe, required to replace 2-inch and 3-inch, 6931 

tons, @ $45, laid 3I4A)5. 

Fittings for same, 120 tons @ $60 7,200.00 

Sheet steel pipe, 16-inch to 36-inch, inclusive, as per contracts 30,976. 

GATE VALVES. 

500 4-inch at $ 8.00 $4,000.00 

125 6-inch at 13.00 1,625.00 

35 8-inch at 18.00 630.00 

60 lo-inch at 27.00 1,620.00 

80 12-inch at 35.00 2,800.00 

16 16-inch at 75.00 1,200.00 

8 18-inch at 100.00 800.00 

7 20-tnch at 125.00 875.00 

4 24-inch at 180.00 720.00 

2 30-inch at 300.00 600.00 

2 36-inch at 409.00 818.00 $ 15,688.00 

icoo Fire Hydrants at $35.00 set 35,000.00 

$i»935,349.0d 1 

As may be gathered from the descriptive matter relating to the features ^ 
in the above table, it will not be necessary to complete all the above work for A 
several years to come ; in fact wc believe that if it is so desired the expend!-  : 
tures may be made to keep pace with the revenue of the Works, without cm- '\ 
barrassment to our progress and probably with greatly increased economy in '. 
the prosecution of the work. 

Respectfully submitted, "^ 

Wm. MULHOLLANa 

Superintendent 
Approved : 

Fred Eaton, Consulting Engineer. 
Harry F. Stafford, City Engineer. 
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Supplemental Superintendent's Report 

FOR THE PERIOD ENDING NOV. 15, 1902 



To the iionorahlt Board of Water Commissioners, 

Glntllmek : Since the Keneral report on the improvement of the plant, 
futMinttrct hy myself and assiiciates, covers fully the subject uf its present 
CMidiiion. It reniain<i only iieces«iary for me, in this the first Annual Report 
of the Ilepartmeni. tn submit in lahular form a list of the various items com- 
pii^mK It. til the en«l that each succerdinK reptirt may mark the proKress made 
froffn Ms iiri^mal ctmdition. when the city acquired it. 

It will lie obsrrved from the laliK* of pi}M' added to the System since Feb- 
ruar>. that notwithMandinK the fact that your Honorable Body deplores the 
e*irMliiion<t which make vui-h an ex|K*dirnt necessary, we still continue to lay 
pipe an «inall as two- inch for street mains. This the public will rcradily under- 
«tand to be due to the Kreat ^^purt in fcntwih our City is at present haviuK the 
grwMl flirt unr to exiicrience. Kully one -half of this i^rrat accession to mir 
piipTilaiitin 1^ spreadmK itself out on territory rt-moie from the old pipe linet«. 
anil r^rn were we not hmited ni funds to purchase larKe pipe to make the 
nrre^^ary extensions to cover those new districts, the condition of the pipe 
market is such that we could not obtain it fast enough for our present needs. 

PIPE. 
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5 inch 


u inch 


7 Inch 


8 inch 


lU inch 
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MOV. 15. 1*102 



9H9.«i26 
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2.0HO 
72.472 
J6.U85 
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7.760 
lfi.277 
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9.6H7 
16.200 
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1,890.309 ft. s- i 
<358.0I miles) 
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3,537 
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HYDRANTS. 



Fire HjdranU in system Nov. 15, 1902.. 
Services in system Nov. 15, 1902 , 
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26,076 



SvKvxcBt Addbd Sihcb Fbbkuasy 1, 1902. 
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NoT«.— 373 Services on Highland System, and 

105 Services on the Kysor St 0*Dea Tracts are included in 
the at>ove. 
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NoTB — 36 of these are private. 
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NoTS : 134 of these are out of use (rvpaira needed). 



In rnncluding this Report. I beg to acknowledge my indebtedness to your 
Honrtrable Body for the kindly and courteous trcatinrnt accorded mc and my 
laborers in the Construction Department durinK the term just closing. 

Respectfully submitted, 

William Mul holla md. 

Superintendent. 
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sioners respectfully submits its Second Annual Report, being for 
the fiscal year endinj:;^ Xovember 30. 1903. 

The present board was duly or^i^anized on the 5th day of Febni- 
ary. 1903, J. J. Fav, Jr., being elected president. Lots were drawn 
as prescribed in Paragraph (C) of the above Article, by which 
it was determined that L. A. Grant was to serve one year as Com- 
missioner, M. H. Sherman two years, J. J. Fay, Jr., three years, 
and J. M. Elliott and William Mead four years each. 

Great advantage was found to accrue from the fact that two 
of the members of the first board. Messrs. Grant and Elliott, were 
re-appointed to serve on the new, thereby bringing in their valua- 
ble experience in the management of the plant through the fir^t 
and most difficult year of its existence as the property of the 
municipality. 

Too much credit cannot be given to the first board for its wise 
administration of the aflfairs of the works as fullv demonstrated 
by the smooth operation of the rules and regulations laid down by 
it during its term of office, and which it has not been found neces- 
sary to change in any essential particular since its retirement. 

The total receipts for the year were $614,264.92, of which 
$565,471.96 was for water and the balance for service connections, 
rents, and material sold. 

The total expenditures for the year were $733493- 13, of which 
sum $550,732.04 was for construction, land, etc., $93,204.76 for 
operation and maintenance, and $89,296.33 for bonded indebted- 
ness and interest tliereon. 

The balance on hand is $22,926.06 in the various funds as fol- 
lows: Water Revenue, including Water Deposit Trust Fund. 

Details are fullv shown in the Report of the Auditor, which 
follows. 

Mncii ])r()gress was made chiring the year in the carrying out 
of the plans for the iin])rovc'nK'nt of tlie works submitted to and 
adopted by the first ])(»ar(l, and fully descril^ed in the h'irst An- 
nual Report. 

A great deal mure might have ])een acc<)m])lished were it not 
for the urgent demands for extensions of the pi|)e system due 
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tfi the astoumliiif; growth nf the city, which taxes our resources 
to the limit. 

i >f the more im|M)rtaiit \vt)rk he^jun h\ the old Inxird, that has 
been accomplished >ince the last re|>ori. mi^ht he mentioned the 
hii:h (^ravitv reservoir, the 7.o«x).(xx)-j;al!on pump at the Ktiena 
\'iMa pumping; station, the 3<»-inch main <»n Alameda street and 
ihence with a 3<i-inch clown Central avenue, the shaft and ll<>3 
ti-tt *•! the infdtratinii tunnel and the new extension to the |>ump* 
m&; «taiinn liuildinj; now atxtut coniple:ed. 

The larj^er features of the new wi>rk now in course of con- 
»»!rMcti«in are the headw»)rks tinuiel on the Pnmeroy & HiKiker 
land. I'f which «»ver J^r^n^ fi-et i> completed: the main ctmduit 
Iradiny therefrom which has proj^ressed H^.otx) feet and which 
It :•» exiKTled to have ready for the delivery of hij^h pressure 
wa'fT inti» the husine«»s section of the city hy the first of April 
next 

Land was purchaseil for a site for a reservoir to suj)ply the 
hiyluT leveN in lieu of the old An^eleno Heij^hts reservoir, and 
W'irk i*» to U'v^in on i: at once. 

The last remainiu}^ lot in the block at the conur of Alameila 
afi«l SeCfind streets was purchasnl and a suhstantial shop and 
*raMe, with all <»ther accessories necessar\ to accomnioilate the 
i'« •list ruction I)eiwir:ment, erect rd on the pro]»frty. 

The |Milicy of meterinj; the supplv to consumers. Iw-j^un hy the 
'•!•! !»i»aril. has Ik-cu c<intinued with very liem-ficial residts. as the 
|HT eapita consumption has deereast-d nearix 15 jkt cent from 
that i.f last year and alN<ut j^j^ ]kt ci-ni from that tif ii|r»i 

The im|Mirtanci' of ilijs ^^raiifvini^ rrsuh is tuhanced hv the 
fact that a much ^reati-r pro)ifrti<<n of the water con^mnrd has 
t«i U* putnjH'd than fornurlv. 

The meters have aKii rrli«\*d Us «ii ihi- immediate nr\'i*sit\ * i 
M-i'kJn>j rem«i!e and ex|K'n*ive additions (•• nur water snjiply 
uhich Could not Ik* ]»n»ciireil ^^ itii-uil resurt !«• a cpnie i'-ii^pIci 
ahle lii»nd issue. 

Mwut 41 miles nf mains \\«ri .i«!il(il in ilie -v-'.im «'iirinv: ll'»- 
><-ar. and 4.o(*-' additt^inal l.ips vm ti- ni.ide ni \\u ^;i:i.t p<rt'd It 
:s di»uhttul if this reciir*! was rvrr «\ni«!e«I in the .nin.ils -»: 
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water works construction anvwhere. Its mention here is made 
for the puri)ose of asking forbearance from our fellow citizens 
for the many imperfections yet existing in the plant in the way 
of small mains, etc., and which it has been found impossible to 
amend as fast as we desire. 

A reference to the detailed reports of the Auditor and Super- 
intendent will show more than cm be expressed in words, the 
extraordinary efforts that have to be put forth to keep pace with 
the growth of this lusty young giant of the West. 

The public is greatly inconvenienced by the present location 
of the office of the Collection Department, and it is sincerely hoped 
that we will be able within a short time to secure a site more 
central and suitable to the general public. 

The organization has maintained its usual high efficiency which 
is in a large measure due to the fostering influence of the Civil 
Service. 

The deeding by your honorable body of all the property appur- 
tenant to the Water Dei)artment to the Commission, has much 
facilitated its management, and we beg to express our apprecia- 
tion of the many courtesies and hearty co-operation of the Mayor 
and your honorable body, as well as those of the several other 
Departments of the Cily (lOvernment. 

In closing we feel that we must express our great satisfaction 
as to the general conduct of this business under Superintendent 
Wm. Mulholland, to whose untiring energy, great ability as an 
engineer and thorough business methods in management of a 
large force, the success of municipal ownership of the water 
works is to be lart^ely attributed. 

We also express our thanks to the Auditor and all employees 
of the Department for elVicient and faithful service. 

JXO. J. FAV, JR., President. 
GICX'I, M. H. SlIKRMAN, 
WM. MKAD. 
J. M. lUJJC^TT, 
L A. GRANT, 

Board of Water Commissioners. 



Report of the Superintendent 
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To ilif Honorable IWianl of WatiT ConimissioiuTs. 

< >t the City of I^os Anj^eles: 

<K*iitlenu'n : — I lierewitli Ik.*;: to submit my Rei>ort on the o]HTa- 
lu»:i «»i the Water Wiirk*; Department for the year enchnjj Xo- 
\efn?H'r 15. H|O^V 

The ;:n>^\th of the City of Los Aiij^eles in the fiscal year just 
cli'M-fl lias in all nroliabilitv no parallel in the historv of anv citv 
of iiH M/c in the I'niteil Sttites. 

When agitation first lu'^an for the aoiuirement of the water 
work« !iy the ctty^ one of the sUkU arguments r»f the advocates 
of thi- measure was that, notwithstanding the then decadent an J 
inefficient condition of the plant, the revenue would Ik* sufficic.tt 
t¥*\ alone to maintain and operate it. but also ti» make |K'rmanent 
rxlen.HiMn** and improvements to keep pace with the jjrowth M 
the cil\. as well a^ nurtiu); the interest and ]>a>in}: off the lion:is 
a* ihev fell «Uie. To usi* the vernacular of the street, this ar- 
ranKeUK'nt is certainly a "pudding" for {\ht>v owniuf^ the vast 
area of vacant laiul throu^htiut the cit\ and whu contribute noth- 
inj* ttiwanU either the purchase price *t\ the plant or its improv*.- 
ment. Tliere is no doubt, howt-vt-r. that it was on the stren^^th 
*»f thi* implietl promisi* that ^* larj^e a v«»te favorable to its pui*- 
cha^^i' v\as |M»lled. 

After nearl\ two xears* |N»»iHsii»n. and norwithHiaiidinj^ the 
phini*nienal addition t>f fully 33 per ci-nt to our |Mipnlati(»n in 
that lime as amplv evidence! 1 b\ the numlK-r of con*«umerH adde«l 
lo ihr \\siem. ri"<|uirinj: ^rvdl fiilar^^tuuiu and <-xten*it»n of thr 
PHie mileai^e. as well as additi«ins t«i the n-MTvoir and pumpii:^ 
ca|iaci:\. we still continue to meet our oblii^aiion** a^ thr\ fall 
diif. and to diliiii^entl) pro^ecutr tlu- lar^rr work onlhned ui thi- 
plan^k submil!ed last \ear for the coinpn-beu'^ixf and iMTinaiui*. 
iniprovrnunt of tlie works. 

When il i^ remiinl>ere<l that tlu- tlat rat*"* ha\f Utii rfiuti- 1 
Icti jier cent and the meter rates t*iii\ prr rrn: ni thr tir^i \iar ot 
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its i)ossession by the city, making the rates the lowest of any of 
the large cities west of the Rocky Mountains, it can at least be 
claimed that its affairs have been handled in a fairly business-like 
manner. 

It has been a matter recjuiring the most careful forethought lo 
so j)lan the construction work under the above conditions as to 
anticipate the more pressing needs as they were required, leaving 
that f(^r the future which could best be deferred. So far we have 
been successful in our efforts, but should our present marvelous 
rale of growth be mucli longer maintained, it will tax our re- 
*^()urces to the utmost to keep |)ace with it: especially will this 
be the case if we are compelled ])y scantiness of rainfall to resort 
to expensive expedients for the ])rocurement of more water. 

The continued high prices of such material as ])ipe and fittings 
destitute a serious drain on our funds, but as it appears to be a 
fun<lamental principle in economics that high prices make pros- 
perous times, and we are having at least our share of the pros- 
j)erity. we cannot justly complain. When it is stated, however, 
that we have u-^ied about 5,7(-X> tons of cast iron ]npe and nearly 
3iK"> tons of steel in the past year, ii will be seen that a difference 
of eight or ten dollars a ton for tliivse materials makes a great 
ditlVrence in the construction account. 

I>y reference to the tables hereto a]>pended it will be seen that 
Ji4.j()() feet, or 40.57 miles of mains, ranging in size from 4-inch 
t«) 3(i-inch. have been added to the system during the year. 

This gri-at mileage is rjue in large part to the ten<lency of the 
pi>pulation to scatter over broail areas made accessible by the 
splendid svslem of tratispt)riation the citv enjovs, but it makes 
it extremely expensive ti^ con>truct a sx^tem oi water works thai 
will properly care frr all of it, hdWAver much rather emptv satis- 
faction we may be al.)le to derive from the fact that we stand about 
sixth among the cities n\ tlie l'iiile«i States in point of area. 

1 U* the fiTtx -three Mpiare miles within :he city limits, less than 
ten S([iKire miles ;ire "CCtipied, al!«-\ving :liat each lap should serve 
a ^pace of ^«.)x i ;o feet, and the -ireets were all ' o feet witle. 

It is respectfullv ^ugge^tevl that ureai care >]i«'nM he exercised 
in making anv further additions u^ the CMiporare limits of the 
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cily. Such added area should be capable of being supplied from 
the works of the city as at present designed. It should be re- 
membered to what great expense the city was put in its water 
works consiruction bv the addition of Garvanza. Since the citv 
acquired the works there has been expended not less than ten 
times more per capita to properly serve that small addition thin 
was spent on the balance of the city, and the end is not yet, for 
the Department has still before it the construction of a reservoir 
and building of a pumping plant especially to serve that small 
tcrritoT}-, together with additional continual expense of pumpinij 
water over 350 feet high for them alone. 

The number of service connections made in the year was 4,002. 
The number made inside the city limits by the West Ix)s Angeles 
Water Company during the same period was about i .200, making 
the total number of connections for the year 5.200. This makes 
the number on the books of both systems 33,876, and shows a 
gain of 18.13 per cent for the year. It is usual in cities of the 
size of Los Angeles to compute the population at about six persons 
to the tap, but owing to the conditions peculiar to this city which 
b essentially a city of separate homes and not of tenements, five 
would be about fair, and using this figure as a factor, our pop- 
obtion is found to be in excess of \U),ooo at the present time. 

There are ver>' few houses marked ** vacant" on our books, 
sodi as there are being new houses not yet ready for occupancy. 

WATER 8UPPLY. 

Under the head **Los Angeles River" on jiage 19 of the last 
Annual Report, much data was given relating to the flow of the 
ftream and the conditions affecting it. 

The minimum observed flow of the stream (that of 1902) 
dierein given was 34^ million gallons in 24 hours, but of this 
amocmt there was but a little over 20 millicms flowing above the 
dsveraion works of the system, and hence available for use for 
domestic purposes. 

The statement was made also in the same anicle that '*It is 
alt o ge th er likely that the river flow may continue to dimini*«h 
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Hhich HouliI jjivc lis the si»curity n{ its nearly i.ooo million i^llon 
cafacity to proviilc for thcst' hij;h jKMk <lraft>. 

It must Ik* constantly tK>rnc in mind that our conditions of 
uatiT Mipply are |H.'Culiar in that our only present source is the 
\u'ld fn»ni dav to dav i)f the watershed of the San Fernando 
Xalit-y and which is at its l(»west ehh when the demands of tlw 
*\«»:em are ^''^'J***''*^- 

ADDITIONAL 8UPPLY. 

Fr-im the aiNive it will he readilx |K'rceived what a narrow mar- 
gin we had iK'tweeii uj» and a water famine ilurin^; the late sum- 
mrr nMPths. hut there is nn ncca>ion fnr alarm fnr the comini^ 
yrar if wa^te i»» «»irictly avoiiled, as there i*; a ceriainty of a pr >- 
iiuciifn of at least <> million f^a lions a da\ fnun the developments 
n**\\ nearini; complrtion. The>e d«-velopment> consist of water 
ohtainalile from the infiltration tuiuul aln^ve the lUiena \'ista 
hri'l^e il«M*rilK'd in the general np<»ri «»f 'Oans for the improw- 
mi ii! 1. 1 the wtirks Mihmitted la^t xt-ar. antl water ti» lu' derivivl 
fr-.m a M-rici of welN n«iw hein^; liored in the rivir ImmI a little 
W\**\\ :hc la*»t gravity cliver^i^n on tlu- C'rvMal Sj»rii];iN property. 

The tunnel was driven U* a distance of iiri^ feet last May, at 
which fiftint work had to Im' suN|K-ndef! nn accotint **\ the inahilit> 
of the litufjorary pump tirst in>talUd. to keep it free of water 
Miftic'ently to etvahle further jir«»v:ns> to Ik- made. The puinj* «le 
••iuned to |H.*nnanentl\ lift the water was conipleted the tir^i week 
in < K'ttilHT and on trial the \ield was f«»und U* he in excess if 
4" .- miiiion ;^aIIons dail>. It i^ the iiUeiiti<»n t«» ci»ntinne the dri.- 
ini; of thin tunnel at lea^t i.fMX) feet farther, when its \ielti i< 
ci»ftfidrntl> exfuTted to he nd les^ than 7 million v^all^'tis. 

The wells near the C*r>stal S|»rin;^'s reached 1k-i1 rink at aln^ut 
IV» feet, anil are lioretl in tuw j^ravel the wh«»le tli^taiue. «*» 
it is «afe to assume thev will jointU \ield j or \ million ^tallons 
|icr day. makinj^ our total availahle ''Uppl> . ^^houM we have a 
ramfall the coniin^^ winter sntVicieni u* jireven: its lurtlur shrink- 
age, of atM»ut 3H million ;*allt«ns. i.r sntticient t*i»r a p.pidation «'f 
li#0.rx)O |>e(vple draw inj; frnin the s\stem at the rate ni jim L:aIlon^ 
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Chicago. Mitwatikci*. or any of the larjjc lake cities are fair 
examples of the first instance, as they j^et their water from the 
^reai lakes on which they front, and it is only necessary to provide 
pumping machinery enough in reserve to meet any extraordinary 
call tn make themselves secure. New York and Boston mav he 
cited as cities relying on a stored supply, and in their cases a 
trmiNirarv ilraft for a few davs or a week at a stretch of even 
diinlile that nf the averajife consumption would not materially 
affcx-t nr endan^^er the supply. The to us set*mingly paradox- 
ical fact that in many of the Kastern cities the averafn^e consump- 
tion in winter is as j^reat (or j^reater during the extreme cold 
prricNls) as it is in summer tends to make the above methinl of 
ci imputing |>er cafiita consumption a fair one 

In our city, however, in the present condiiion of the works 
which have only a combined capacity of ^5 million galkms in 
the diMributing reservoirs, or little more than a two clays* supply 
during the warm |>eriod. the all-year-round metluwl In^comes in- 
afifdtcable to convey the relation n\ supply and deman<l. The 
fact iv that in this cit\ for alxmt >even months in the year. \k- 
f^nnint; with May. the consumj»tion of water attains a fairly con- 
stant rate until the In^ginning of the rain\ sea.son. and any excess 
atiTfve that rate that the water >hed mav Ik- xifhliiig rannot Ik* 
«t«irrd lit meet (»cca>ional great t1 net nations in drmaiKl. nor can 
the surplus flow of ihe winter nmnths r<n<IiT u»» anv a'»>istanct' in 
Minmier as it woubl had wi- an imponn<ling reM-rvi»ir. 

It <eems, therefore, that ihr pro|Kr method of computing I ho 
ftrr capita consumpti<»n for tlii< cit\. i^ liy dividing tht* gall<»nH 
(irr day consumed during tht* *^ninni(T months l»\ tlu* rstimatid 
fiopulation. 

Assuming then that the works of tlu- cil\ is ^uppl>iiig SS per 
cent of the |Mipulati<»n and tlu* coiiNuin]itiMn for the fiast si\ months 
ran alNUit jo million gallons |K*r i!a\. then tlu* pi-r capita rati- \v:is 
a lit:Ie in cxce>s of 2<x) gall(»ns pt-r ila\. 

All this is |K*rfectl\ familiar to >onr homirablr Um|\. |»nt for 
the ififi>rmation of the inquiri'ig I'tti/in \\\u* ina\ takt- nitrrt-: 
in the |H*rusal <»f this Kt'|M>rt. llu-s/ t'.u'is s|ii.n!il Ik- nude plain 
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KT^vit) comliiit was completo<l. I'ikUt thesi* circumstances the 
whole force of the Meter I)e])artnietit has Irtii turiie<l to the work 
of metering this section, and the iK'nefit of such work is he^innin};;^ 
:i) niakc itself feh l)v a n<Kahlv less draft on the resiTvoirs at 

m 

ni^ht. it iM-in^; olivious that heavy all-nif^ht consumption is a 
Mir I* imlex of waste from leaky fixtures. 

It ma\ Ik* stated with absolute conservatism that the twentv-fi\o 

• m 

or thir:\ thousand flollars the I>i*|)artment has investe<l in meters 
ha** lut-n pHMluctive of a savinj^ of water that would have cost the 
cit\ not less than Ave hundred thousand dollars to develoD and 
diMriliute. Surelv this result may Ik- consideretl a sufficient a|)oI- 
f»i:\ for their us<* if an\ were needed. .\ little over 20 |K'r cent 
of Mtir revenue for water i> now derived from the metered ser- 
vice-, while hiu about 5!i per cent of our total services an? 
metered. 

ZANJA SYSTEM. 

I'> reference to the Auditi»r's i<e|>«>rt it will Ik- seen that X\\: 
ranja -y-tem has made its UMial p<N»r showing ''">* the year. 
Thi- i« not to Ik* wondered at. for the reason that it was onlv in 
the loner stream there was any water available for irrijjalinv: 
|iur|Hi«.es. as all of the water that wa^ t1<t\\in^ in the main supp!> 
ditch had tf> Ik* taken for the domestic Ncrvice. and it is a fore- 
gone conclusion that the da\s of irrigation froni that elevation 
are fka««t. 

The ^radinf; and improvement of street - in maii\ in'^tancen tor.- 
frtit the zanja pi|K*s. and in a few ca>es we were a^^ked to re^ti»r* 
•hem. while not a few jK-ople throuj^di whosr pro|KTt\ the\ fwis"* 
in-iM on their complete al)«'ind(»iunent. 

!! w«itild certainly Ik* the j^reateM f«»i!\ to sjK-nd an\ mtin«-y 
in new cimstruction f»n thi^ system, and the action tif the- iHtarl 
in a^^kinji; that those who desired to u^e the |»i|H'^ torn «int shoidd 
rrMtire them at their own exiK'n-e. wa- the *^\\\\ prmHT •■ne 

MAIN SUPPLY CONDUIT. 

The buihlin^ of the main ^^up])!) r<>iidnr tr<iin \\\v ]ir«i|H*Hrd 
head Wf»rks «in the i'omero\ \' lliHiki-r lan>l ntar l!iirl>.iiik i<> :)i> 
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city has been carried on continuously since June last, about I 
feel heinj^ comf>lete<l to date. This work will have to he p; 
cuted dilij^^ently thrnuj^h the cominjj winter to enable us to 
witli its south branch a i)oint in the neij^'hborhood of Alva: 
street and Sunset iKUilevard. from which the main pipe line is tti; 
extend down Lake Shore avenue and throup^h the Tliird ^reet tm*'; 
lie! to supjiiy the Inisiness section of the citv with hif^h i^iavilj 
water. When this has been accomplished, work can be suspended- 
on the rest of the line until our financial condition becomes easier^ 
ICxtendinj^^ from the U])i)er end of the main supply conduit a 
tunnil throuj^h the s(»lid granite rock is beinj2j driven to cut off 
the ;^^reat bend of the river at that i)oint. This tunnel will be 
jcKM flit lon«^ and will enable us to taj) the sub-flow of the stream 
frnni Jo In v> ^^'^'l bel«»w its surface. 

HEAD WORKS. 

< )ii paj^e J4 of the last Annual Report appears the following^: 

"TIuTr are no plans submitted with this report for the head 
works at the head of the main su])i)ly <litch for the reason that 
a lliopnioh invLSti^alion will have to be made bv means of bor- 
inj^s and otlu-rwise of the bor<lennj^ rock of the valley at this 
|M»ini behne ])ians can be inlellijuently ]>ri'pared. 

■'Tile need for tlii< preliminary e\aminatit)n will be apparent 
wiun it i> stated that it mii^lu easily in^t>!ve an additional expense 
of tiltN t lion sand dollars «'r more in the construction of these 
\M»rks b\ the ]»nvseonti«»n of a desij^n that did not properly fit 
the onnditions. 

"The nnsrtlK'd slate i^\ ilie i'dnieroy ^S: Hooker suit prevents 
llii> in\estii;atioii." 

Sinof ilu!i ilk' IV)mer<»\ (!v: 1 looker suit has been settled and 
in\ est illation with a view lo the con<irueiion of the head works 
i\vraK ;i O'"i.linon of ilu* rook bor.lorinL;; ilie stream which is 
lii;^iil\ i",i\'»r;iiiK' t-i ilie <.-stal»lisbnu-nl *^i an infihration pjallerj', 
uliii'li. wliilr ii will have ^oM-e n-'Vil feainr«.s. will be extrcmelv 
-iv.ijlv "i" v-"i>:riiet:«'n and lurfeetK ^eor.re from either contam- 
in.it'-'M 111 --'ij'p'.x or i:ani^<.r rr* in \.\:c elenienis. 
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In the g€olo|2:ical description of the San Fernando Valley con- 
tatned in the last report it was stated that the valley had been fill- 
ing up for ages with granitic debris carried down from the moun- 
tarns and that the flood flows had a tendency to hug the southerly 
and westerly side of the valley. At the |)oint where it is pro- 
posed to construct this gallery there is an intrusion of granite 
which w*as worn oflF to a cliff-like face along the stream, which 
has been graduallv buried in the filling-up process. Our tunnel 
is carried up nearly to the face of this cliff, but as before men- 
tioned. 20 feet below the surface of the stream plane. From this 
point a gallery in both directions will be driven in the rock hs 
near its face as it will be safe to approach the edge, from which 
perforated pipes will be driven horizontally out into the gravel 
and sand. 

The rock itself, like all the massive crystalline rocks in this 
ootmtr>% is quite fissile, and the shaft now completed f)ermits a 
leakage of 2 or 3 inches to enter from the stream bed, so that it 
may reasonably be expected that even without the pipes the gal- 
ler>* will develop a leakage into it of perhaps 4 or 5 gallons per 
minute to the foot. 

At a distance of 2500 feet up stream the gallery will have at- 
tained a depth of over 30 feet below the stream, and it is ex- 
pected the water will by that time have totally disap[K*ared from 
the surface. 

QUALITY OF WATER. 

The water obtained by this means will flow by gravity through 
a closed conduit direct to the consumer, and will compare favor- 
ably in quality with the very best water supply enjoyed by any 
dtv in the United States. 

It may be here stated that after about April, next year, no 
more water will be taken from the surface flowing stream as 
b}' that time means will have been provided to extract the whole 
supply, pure and sparkling, directly from the gravel. 

The Department has installed modem |)neuniatic tools for the 
execution of this work, and its total cost will not excetnl forty 
diousand dollars. 
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It is III Ik- Iio|k-<I that at an rarly ilati- tin- C«»llcctinii I)t|»artinont 
cat! U- in«ivi*<I ti> nii»rf i-lij^ililc ami otinnim lions ipiartcrs ilian 
tliMM* now iiivniiicil. which arc nn*k*>irahli* tn»m I'viTv |x)int «>f 
vifi\ . 

Tlu- liiKTatiitii *»i C'ivii SiTvicc Knli> ha** cnal)lc<l ns to retain 
nfi*!i<»TnilMiI tlu* Mf^anization <»f traini**! anplnxccs vvhoM* i*x|k.ti- 
iiio- was ^:aihrri*«l nmlrr thi* ^crntiniziii'^ inaiia^jrmctit t»f the f»M 
Watt-r i'i)ni|i.'in\. ami siich rnipl»\i*CN as have lK*i-n aiMi'd since 
• i\\« tluir iMi>ttinn t«» their i»\\n ahility in passing the neces>ar\ 
«|ua!il\in^ examination ui tlu- i'ivil Service v.'i»intni»ion. 

Tin- ap]H-n(!etl tables ^\\v a c«iniplete statement of tlu* a«Mi:inns 
t«i thf vari«>ns featnres nf the *lisiril»iilin;^ s\ stein since N'nvetn- 



STATEMENT OF PIPE LAID DURING THE YEAR ENDING 

NOVEMBER 15. 1903. 



ATmoe 7^ at PaMuSena 

Paaadena. Avenue 29 to Avenue M 

Pasadena. Avenue 63 to Avenue Ml 

8Uteeoth atreet. Main to Santee 

Avenne 3>, tietween Pasadena and Humtwldt 

eighteenth, tietween Union and Cherry 

Stephenson street west of Alameda 

Alameda street, CoUeice to Stephenson 

Alameda street, Stephenson to Third 

Alameda street, son th of Seventh 

Avenne 28, between Pasadena and iiriftin Avenues 

Avenue 2B, west of Monteci to 

Washington street, tietween Naomi and Central.. 

Avenne 50, west of Pasadena 

Avenne 52 at Pasadena 

Avenue M at Pasadena 

Avenue 56 at Pasadena 

Avenue 57 at Pasadena 

Barlinirtoa avenue, between Sixth an<l Ninth 

Main street at Third. 

Main street, sooth of Thirty-ftevnith 
Main street, tietween Griftiii and Ka»t lake- 
Main street. Eastlake to Gate« 



I>iifftb 


S.»r 


feet 


iBt h«-« 


78 


16 


7K.^> 


12 


922 


4 


ll.W 


«> 


2(«H 


4 


1M5 


6 


21J«> 


10 


f>14i 


.v» 


52.- 


.V) 


hii2 


lu 


77n 


12 


5492 




MWi 




•»54 




7#i 




in 




!*•• 




fi»l 




io» 




llf* 


1«. 


Uim 




llt^ 




.^A 
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Lenfftli Sixe 

feet laches 

Beacon Street, Seventh and Ninth 1244 4 

Ninth street, weitof Hoover 586 4 

Baldwin street, east of Griffin 1206 6 

Darwin, between Griffin andDouillard 2956 6 

Los Angeles River, Pump Station to Macy street 8696 16 

Los Anffeles River, Pump Station, east 195 20 

Kifty-first street, east of Central 1305 4 

Fifty-first street, west of Central 1316 4 

Westlake avenue, between Seventh and Ninth 1237 4 

Pigueroa street, from high service reservoir to Ramona 

street 1332 16 

Figueroa street. Third to Orange 2451 12 

Figueroa street, Beaudry avenue to high service reservoir 596 11 

Beaudry avenue and around high service reservoir 1394 4 

Beaudry avenue at Alpine 16 6 

Beaudry avenue, north of Figueroa 146 11 

Third street, Figueroa and east 20 4 

Third street at Lucas 39 4 

Third street at Garey and east 336 4 

Third street at Santa Fe and west 423 4 

Third street, east of Central 62 6 

Third street, Main to Los Angeles 483 12 

Third street. Main to Broadway 839 16 

Third street, Broadway to Figueroa 2566 18 

Third street, Alameda to Central 500 30 

Maple Avenue, south of Thirty-eighth 1006 4 

Pollard street to Garvanza high service reservoir 594 6 

Pollard street, between Avenue 64 and Avenue 65 345 6 

Avenue 64, north of Pasadena 235 4 

Avenue 64, between Pasadena and Pollard 2075 6 

filgin street, between Avenue o3 and Avenue 64 52 4 

Elgin, between Avenue 63 and Avenue 64 325 6 

Twenty-second street, between Naomi and Trinity 1594 4 

Twenty-first street, between San Pedro and Hooper 2251 4 

Twenty-first street, between Main and Figueroa 2537 4 

Twenty-third street, between Central and Hooper 2546 4 

San Pedro street, Thirtieth to Thirty-third street 878 4 

Thirty-first street, between San Pedro and Grithth Avenue 1259 4 

Thirty-second street, between Central and GritJith Avenues 1358 4 

Thirty-third street, between San Pedro and Wadsworth ... 2636 4 

Broadway, between Third street and south of Fourth 384 16 

Central avenue. Fifty-fourth to Fifty-seventh street 1312 6 

Central avenue. Third to Seventh 3491 30 

Central avenue, Seventh to Ninth 2292 24 
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Lcoffth 8lM 
fc«t Indies 

Alpine •trcct, Beaadrj to Ptgueroa 1486 6 

MfchcMittlt street, Iwtween Lo* Angeles and New High. 17 4 

Marchr— inlt •treet* twtwcen Loe Angeles and New High. 22 12 

BfarebeaMttlt street, between Los Angeles and New High. 663 16 

BeUevue avenne. Grand to Hill street 234 6 

Bellemc aTcnne, Grand to Figueroa lOW 8 

New High, between Temple and Marchessault 775 18 

Hill street, BeUevne to California 1387 6 

Los Angeles street, Alameda to Marchessault 221 18 

ftisth street, Locas and west 3036 10 

Bixth street, east of Alameda 1722 6 

Hizth street, east of Locas 546 4 

Centennial street, between Boston and Court Circle 913 4 

Allej between Crescent avenue and Baglerock 900 10 

Fourth street, from Bojrle avenue to Soto 2564 8 

Baglerock avenue, Latrobe and east 278 10 

Latrobe street, twtween Eaglerock and Pasadena 380 10 

Fourth street, from Gless street to Clarence 266 4 

Fourth street at Lucas 38 4 

Fourth street. Evergreen avenue to Euclid street 376 6 

Fourth street, San Pedro to Central 1240 6 

Fourth street. Main to Los Angeles 393 6 

Macy street. River to Pleasant avenue 1434 16 

Macj street, at AUmeda 47 12 

Belmont avenue, Iwtween Belle vue and Kane street 35<> 4 

BcluMMit avenue. Temple to Bellevue 916 H 

Temple street. Flower to Bunker Hill avenue M2 10 

Temple street, Edgeware Road to east of Metcalf 389 4 

Temple street at Figueroa 62 12 

Bush street. Pico to Sixteenth 12f/* 4 

Lake street, Iwtween Seventh and Pico 1475 4 

Eleventh street, between Grand View and Park View (>75 4 

Gless street. First street to south of Fifth 2m3i> 4 

Fifty-sixth street, twt ween Central and McKinley 1 243 4 

Grand View avenue, lietween Gteventh and Twelfth 4M*> 4 

Grand avenue, between Alpine and Belle vuc tl3*» 4 

Boyle avenue. Fourth street to Sixth 9mh h 

Boyle avenue. First street to Fourth 1555 lo 

Girard street, west of Georgia 441 4 

Bunker Hill avenue, south of Temple V^h 4 

Griflln avenue. Avenue 28 to Altura ... . M/t h 

Orange street* west of Figueroa T.U 12 

Avenue 66, between Elgin and Paudrna 14<ih 4 

Crescent, lietween Avenue «i6 and Latroi>r 144» in 



•Vi 















-^— ' 
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Vi • . --*., 
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Lenfftta SIm 
feet I DC ben 

Soto Street at Second street lOb h 

San Pemando street at College and north 119 22 

San Pemando street at College and north 22 36 

San Pemando street, Alpine to College street 490 6 

College street. San Fernando to Bnena Vista 475 22 

College street at San Pemando 17 6 

Sanaet boulevard at Echo Park Koad 11 

Sanaet boulevard, tiet ween Mtcheltoreno and Lucile 1672 

Sunset boulevard, between Micheltoreno and Phillio 3435 

Munset boulevard, between Lake Shore and Phillio 3471 

Avenue 22, Pasadena to Humboldt 1250 

Alvsrado street. Ninth to Pico street 2502 

Johnston street, north of Downey avenue 373 

Bandini street. Sunset txwlevard to Marathon 447 

Marathon avenue, east and west of Stanislaus .V>4 

Eastlake avenue, north of Baldwin 277 

Arnold street, Lucas to Bixel street 603 

Hubbard street at Marathon 14 

Avenue 37. Arrojo Seco to Pasadena 262 

Arroyo Seco avenue. Avenue 37 to south of Amabel street 1115 

Gillette, south of West Knd street 3«#3 

Com well street, Brooklyn to Sheridan 127<^ 

Mttchell Place at Gillette street .)H 

Bond street, Fourteenth to Sixteenth street (>.M 

Albany street at Sixteenth 79 

Rich street, tietween Fourteenth and Sixteenth streets ii53 

New York street, Pasadena avenue to Mesa street 12>«) 

Kip street. Orange to Ingraham street I«i3 

Ittgrahan streets Kip street to Little street V^77 

Temple Road, Temple street to Fanning street 1471 

Tenth street, Figueroa to (teorgia <*3(« 

Tenth street. Union avenue to Georgia 24>«i 

Euclid avenue. Fourth street to Sixth 1>»4 

Albion street, Newell street to Avenue IM. 704 

Wright street, Pico to Sixteenth street \M.\ 

Monte Vista street at Avenue 50 4i) 

Kensington Road, Douglas street to Mariun avenue 1797 

Seventeenth street. Union avenue to Figueroa MM 

Avenue bi at Pasadena 75 

Avenue bO at Monte Vista .««» 

Santec street, from Twelfth to Pico Nir» 

Saatee street, from Sixteenth to Seventeenth Btreet ... 44«> 

Bantec street, from Twenty-first street to Washingti»n I vC 

Hope street* Sixteenth to Washington street ... . 124** 



u 



AKiX>NI> AK>CrAL KSFOKT 



irtii^ tA>#4 %u«#ib 3hM» IMw *»««t «^ SiMdl 




4 
4 
4 
4 
4 
16 



MMMARV. 



1«JI4. 


•fiU. 


Vil4. 


IVmU. 


U*ui. 


!,'%!* 


'\/ lU. 


*0'4U. 


X -it*. 


'C-4l* 


•-tiU 


Vau 


u irt 



34^-VSS fieet; 



14«t$79 f«ct. 
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IHS fe«t. 

<iao4^ f M«. 



> Oi.*l.» 
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FIRE HYDRANTS. 

Tin HydrmDU in Bjfttem, November 15, 1902. 660 

Biof le Fire Hjrdraots placed during^ the jemr endinfl^ November 15, 

1903 30 

Doable Fire HjrdranU placed daring the year ending November 15, 

19ai 32 

ToUl Fire HjrdranU in System 722 

SERVICES. 

BeixiccB in System November 15. 1902 26,076 

Services added daring the year ending November 15, 1903 4,002 

Total Service* 30.078 

SERVICES BY WARDS. 
Pat in daring the year ending November 15, 1903 : 



«lt» 


1 2 


3 


4 


5 


b 


1 


H 


9 




Total 


S-in. 


341 222 


70 


116 


103 


1163 


121 


52 


314.. 


•■■•••••••■■I 


ZHn 


W-in. 


1S4 72 


91 


344 


54 


309 


7H 


10 


109.. 




1251 


1 -in. 


17 12 


29 


50 


10 


16 


22 


6 






169 


iS-in. 


1 


4 


1 





1 


1 





0.. 




8 


2 -in. 


1 2 


16 


2 





2 


6 


2 


1.. 




32 


3 -in. 
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2 








1 





0.. 




4 


4 ^n. 











(1 
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0. 
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543 309 


211 


515 


167 


1491 


232 


70 


431.. 




3969 


Not locatMl 
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GATES. 












Placed daring the year ending November 15, 


. 1903: 
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■■■•-•■  




  . « 




1 






20-in.... 






m ->■••( 


 «•• «■ •>•■ 





. . • • . 


. * • 


1 






22-in.. 










. . . 


 • . 


t . 


.. 1 






24-in.... 










•  > • 




... 


.1 






30-in.... 
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« • • * • • m ' 


 *■*■■»••■ 
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Total l«*i 



34 
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^2 -inch 
;^-inch 
'4 -inch 

1 -inch 
1^4 -inch 

2 -inch 

3 -inch 

4 -inch 
6 -inch 



City. 

J-^-inch 
5fi-inch. 
34 -inch 

1 -inch 
l»^inch 

2 -inch . 

3 -inch , 

4 -inch . 



Private 



METERS 
Set During Year Ending November 15, 1903. 



SiZK 



Noveml>er 15, 
l'X>2 



November 15, 
191)3 



2 

529 

248 

115 



64 

9 

3 





970 




19 
/ 
10 







36 



I 



2 

812 

453 

205 

20 

87 

14 

6 



1,601 



Incbbasb 





283 

205 

90 

20 

23 

5 

3 

2 



Meters placed during- year 720 

Total meters in use 1,726 



631 









82 


63 


19 


12 


20 


10 


2 


2 


1 


1 








1 


1 


125 


89 



Tiiankiii*^ your honorable body, both lor myself and my fellow 
workers in tlie Department, for the kindly encourafjcment and 
i^eneroiis ireaiinent aecorderl us, the above is respectfully sub- 
mitted. 

\VM. MnjiOLLAXD, 

Superintendent. 



Los Angeles, Cal.. December i, 1903. 

T*»ihc Honorable lioan! of Water Conimissii»ncrs. 

Of the City of l^s An^oles. California : 

C,rnilenien: — I tierewiih submit my second Annual Re|x>rt 
^h^winj: the financial rt|»erations of the Water I)ej)artment for 
the \tar endinf; November 30. 1903. 

RECEIPTS. 

iSalance by I^st Reinirt $142,154.27 

Water S54«>.«>n><.5v 

IVnnits i>.733.^»2 

Service C'oniKTli«»ns 4j.lKi.35 

Material and Latxtr 4.222.3') 

Kent'* </».(x) 

.Meters S<»ld 1 .272.CJC) 

Zanja l)e|>artmcnt 5.^*;-75 

< Hd Huildin^s Sold 4>^5.<V' 

Meter I)et>i»sitN 330.o«) 

I'ncailed inr Kmerjjenc> DeinandN ji)'».25 '»i4.2^i4.92 

$75^.419.19 
DISBURSEMENTS. 

Cfcneral Construction S377.37K.73 

Main Supply C*onduit 7S.2*io.(«> 

Infiltratinn (gallery 14.jtBi.75 

KeMTViiirs I '1.44' ' 45 

Mead Works ir.'*>^ 53 

Maintenance ;.*)^^ 11*1 

< ^H-ratinK 72. 104. 51 

Meier> 1 \^JX « '4 

I^n«l and KuiMin^^ 43734 '^^ 

/an jas ''*^-537 ' 5 

Tran«»ler Xn Int. an«l Sinkinv: I'liii'l >^i.J*^' ,\,\ 

.Meter lK'|msii^ ret (I run 1 .»»■!•■» 

!Vj»«i*it with Street Siipt 1 .k^hii 

I balance * »n hani I I hx i . 1 • ii s S j j • i." " ^ • 






■r 
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DISBURSEMENTS BY MONTHS. 



D«c«mb«r. 1902. 



LalMir 



Matrrtal 



S«ii(lrir« 



«;«neral Confttrnctlon S7.655.m> $18,248.25 f. 



IntiltrmtionlvaUerjr... 

Kr«erroir« 

Maintenance 

operating 

Land* and Iluitding» 
Hefioftttft Returned. .. 



745.25 
2.341.51 

218.10 
4.5lO.«*2 



152.15 

17.00 

H3.12 

1.2^.ti^ 

14,H50.*X) 



40.4 lU 



T«>tal 



f25.UM.»»l 

2,-^^.51 

.^)1.22 

5.H0«».bl 

14.h54).4N> 

44MNI 



January. 1903. 



$.^MN».«o 



(veneral Confttmction 

Infiltration U alter J 

Kcfterroirs 

Maintenance 

Operatinic 

Dr|KMUta Ketnmed 



$8.3h2.4«i S14..1«^1.45 « «22.75.V<*1 

712.50 115.5<» 8>.iri 

2,4*#2.W 2.4f*2.«« 

2K3.95 \29.yt 413.24 

4.0.V^.92 l,537.6»i >.573.5m 

lU.OU Itt.Wl 



February. 1903. 



f32,«»71 hi 



l^eneral Confttmction *^.775.«il 54l.2ii3 27 * 

In liltraiion Gallery I.ti5«i.ln 1m7 V« 

Keftervoirft. 1.4*»4.24 k^7 f»M 

Maintenance :.hii.u» 1h4.7m 

0|«ratinf; 3,*<hM 12 l.5t».^.3» 

Meters frfMai 

Zanj&B 4liM»» ^fl 

To Interevt and Sinking 

Fund 

IiepcMitft Ketamed 



 •   -  


|4'*.'0*.lH 


. 


1.24;.4»» 




2. Ol «C 


. 


4«»4.7's 




^-'i.?: 




•tft.i«j 




41^ M 


••.2»»7.:t 


•♦.:'.7 77 


Vl 141 


^1 i«i 



$*.••. » 1 1 •*: 
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DiaBURSIMENT8 BY MONTHS— Continued. 

March, 1903. 



ticiterul i\iii»triiotUiii 
lMliiti4iiuii ii«4Uc!r.v.... 

Hi:»c:i Villi* 

Mailitui)aiii-.o 

(l|M:i4(iug 

l«UUiUaiul UuiUitll|[« 

y<ftUJ4to 

hc|iutoit» Kc turned .... 



Labor 



Material 



$8.^^4.<)1 1 $17,912.28 



1,115.50 

1,744.00 

24<v.75 

.^817. 17 

5<v^.00 



257.62 

2,010.62 

27.28 

1,130.74 

182.83 

13.67 



Sundries 



Total 



10.00 



$26,867.19 

1,373.12 

3,754.62 

274.03 

4,947.91 

182.83 

576.67 

10.00 



$37,986.37 



April, 1903. 



(icueml l'oi»»tiuctioii $U>,Ovk>.^> $74,776.46 $ $84,813.42 



l\iiuUut 

lutilUtitiou irallcrv .. 

Kc^iui voir* 

Muiutcimucc 

( »(ici'<itiii^ 

Melt't* 

I.uiiiUauil ItuiUUiiK-'* 

/Ml».id^» 



.vS^MO 


.03 


J!k>7.50 


27V. 69 


2,:4o.SO 


1,841.18 


>v4/>0 . 


78. SI 


4,OM4.t>7 


^xS.vS0 




15t>.50 


. . 


.^08.82 


i.oir.ro .. 





1 389.73 

1,087.19 

4,587.98 

343.71 

5,053.47 

156.50 

368.82 

1,017.00 

$97,817.82 



May. 1903. 



i.rcncral Coiistructiv.ui 

Conduit 

Intiltratioii liallorv. 

Kcsorvoir.s 

Maiiitonance 

Operating 

Moier.N 

Lauds and Hiiilditi^s. 

/Canjas 

Dcpoait.-* Ketunicd. ... 
Street Departuieut . . 



I 

'$8,54->.-H) >v>0,07S.ll S i $38,623.51 

4,4JJ.A» :.U>7.oo 6,589.96 

l,lJo.:.-> 104.14 I 1,227.39 

ljo:..H> l.lJo.iC ' 2,783.52 

:s.;/»i> «>8.;^u • 352.20 

V,:^S.JO 1,1>».S7 t>5.10 5,502.87 

^.ru 5.70 

4,0:.-. 00 4,025.00 

l,b>'>.k»i) ^.:5 1,174.25 

50.00 50.00 

1,000.00' 1,000.00 



$01,334.40 
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DISBURSEMENTS BY MONTHS— Continued. 

June, 1903. 



Labor 



G«nerml Conetniction ' $9,42H.55 



Coodait 

Inftltrmtloo Gallery... 

Reeenroin 

Operating 

ketcn 

Land* mod Buildings 

SUnJAA 

DepoMU Ketumed 



6,546.90 

1,313.45 

656.25 

312.85 

4,350.15 



Material 



Sundries 



Total 



1,229.75 



$15,326.64 jl. 

7,062.93 

768.23 

60.66 

112.77 I 

1,041.68 

60.00 

3,000.00 

452.22 



I 



175.00 



30.00 



$24,755.19 

13,609.83 

2.081.68 

716.91 

425.62 

5,566.83 

60.00 

3,000.00 

1,681.97 

30.00 

$51,928.03 



July. 1903. 



(;eiienil Conatrnctioo $9,029.45 



Conduit 

Infiltration Gallery 



Head Works 

Maintenance 

Operating 

Meters 

Lands and Building 3,125.(N) 

Zanjas 734.00 9.49 



6,836.60 
954.25 
313.50 
607.90 
311.82 

4,685.50 



$18,337,051$ 
3,270.16 1.. 
1,016.13;.. 



I' 



42.80 

1,512.0M 

163.92 



August, 1903. 



Coostmction. 
Infiltration Gallery ... 



Maintenance 

Operating 

Meters 

Lands and Bnildings 

Zanjas 

Transfer to Interest and 

Sinking Fund 

Deposits Ketamed 



$tf>,701.45 

6.405.H5 

689.M) 

119.50 

1.432.25 

274.35 

5,2.'i2.90 



$3,8.V>.h7 $ 
4.55«».95 .. 
8<i7.02 



rf>8.00 



2,«M8.79 

12»>.*i«. 

1.2«*5«»«» 

8bl.5.^ 

10.11'».3M 

27.tK^ 



68.45 



$27,3fi6.50 
10,106.76 

1,970.38 
313.,«;o 
607.90 
354.62 

6,266.04 
16.V92 

3,11*^.00 
743.49 

$51,018.11 



'••'•••■■« 



$10,.-.1H.12 

lU.Mr».N.80 

l.^*W,.f*2 

11«»..^ 

4.321. (M 

4<»1.31 

»i.eii»7.>'* 

Ht.l.v^ 



Hii.028..^i H0.02M .««i 
in.oi) 1U(N) 



5*».W 



$1>..^:5 10 
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IrffKn- d'»in^ this Ki-fHin, I wish in lmU the atti-mina of the 
luanl III thi- in-uffii-iunt nflit-i- acciiiimidatiMns f..r handlhiK ihr 
hii>iiir» Ml ihc lK-]iartiiu-t>l. which has (jn'wii In larm- [iroiKir- 

th.ll» 

Tliv pithhi- coiiiplains hiiti-rly of ntir li icat ii •II. imt only of the 
ligation, hut un ai-coiiiit of ihc iiiKloNirahU- iidyhlxirhooil. 

I »i«h to ihaiik :hc Iio;ir<I and \i- ..ftuer- tor th<-ir iiiii|ttaHfioil 
sii|>|H>n aiKl OMifidciKV iti all iiKiltcrs iicriaininj; to thi- oiicraiion 
of ih.- Water lk|«riimiii. 

1.. M. .\NI>KKSi>\. 

Atnliior. 



^i 
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To the Honorable Council. 

Of The City of Los Angeles, 

Gentlemen: — In submitting this the Third Annual Report 
of the Board of Water Commissioners, being for the fiscal 
year ending November 30th. 1904, it is only necessary to call 
attention to the fact that 5145 consumers were added during 
the year to those already supplied by the system, to show the 
extreme effort that had to be made to keep pace with the phe- 
nomenal growth of the city. When we add to this the fact that 
37.63 miles of street mains had to be laid, and two distributing 
reservoirs built within the fiscal year as well as large additions 
to the pumping equipment, together with 16 12-inch wells be- 
tides the plants to operate them, it will be seen why the reve- 
nue of the Department, great as it may seem, was taxed to 
the limit to cover the unusually pressing expenditures. 

Owing to the rapid development of that portion of the City 
stipplied by the West Los Angeles Water Company, agitation 
was begun towards the close of last year by those residents of 
that district who were aware of the inadequacy of that Com- 
pany's plant to meet their growing needs, to have the city pur- 
chase their works and connect them with the main svstem. 
With the approval of your Honorable Body, negotiations were 
begun with that end in view, and a careful appraisement made 
of the cost of the works. The figures uf this appraisement. 
namely $503,000, were found to agree very closely with what 
the books of the concern showed the works to have cost, but 
after making all due allowance for the dt'iireci.itiMii .-md rlimin- 
ating certain portions of the work** which woiil«| proM .»t m* 
value to the City a settlement vva> rtacluMJ by wliich \hv Com 
pany agreed to accept $337. 5fx). in full |)ayiiu-in for tlu- works. 
also agreeing to acknowlcdj-^i- jinl^^inont in \hv l*it\^ suit 
against them to restrain them from taking water in»m the San 
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I'\*rnan<lo X'allcv. This suit had already been tried in the Su- 
priMiK- Court of the State, and decided in favor of the City, 
hut an apj)eal from the judgement was in preparation. A fur- 
thtr consideration in the deal was that the City should deliver 
to the (."oni];any for a period not to exceed three years, water 
at the rate of not to exceed 2 million gallons daily in their 
l-'ranklin Avenue Reservoir in exchange for which the Com- 
|»aiiy agrees to ])ump a like amount into the City's mains from 
it*- Jefferson Street Pumping Station. 

I'liis arrangement was f<^und to be mutually advantageous 
In reason of the obviation of the immediate necessity of lav- 
iiig expensive lines of i)ij)e that each would otherwise have to 
(••jUNtrnrt. 

Tlir pro|)osilion of issuing bonds for the purchase of these 
works (HI ilie above basis, was ratified by the people, as well 
;i< the issm- of SF5(),(X)r). for the acquirement of land, and con- 
-triutioii of a reservoir thereon at Ivanhoe. The West Los 
Anv^clcs Water Company was duly paid off by the proceeds of 
tin- -ale of the bonds issued fr)r the purchase of their works. 
but tlir isviic f«,r tile reservoir still remains unsold although we 
lia\r li.'nl lo draw on the regular revenue of the Department to 
])a\ f. »r the lain!, and to meet j)art of the cost of the main coti- 
i\\v\ r< iii^! riictcrj to (lelivtT into the reservoir. 

I In »|n<'^iii»n .»f watiT >np])ly owing to the lack of rainfall of 
la-i \\int<r, f«>ll'>\\ing the great average deficiency of the past 
i<n \(ar-. Iia- rearlicd an acute stage, as will be seen by ref- 
firnrc In tile Siipcrini cndcn t 's report thereon hereto appended. 
I lii- 1-. 'M'lii ion iv fnrtlu-r aggravated by the fact that the 
-np|)l\ afforded by the San Fernando Watershed is being 
LM'catly •liminivlicd l)\ tlu- pnnijnng plants in the valley recently 
iii-'tall'-d 1)\ tile fanner^. 

THE SAN FERNANDO WATER CASE. 

Tlu- ront rolling factor, and in fact ainuxt the sole reason for 
the existence of the City of Los Angeles in its present loca- 
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the same right. With this alarming contingency staring it in 
the face, this Board thought it proper to take the matter to 
the Courts for a determination of the city's rights, it being 
manifestly to the interest of both parties to the controversy 
that their rights should be legally determined at as early a date 
as possible. 

The City of San Francisco has recently developed a scheme 
for the procurement of a water supply of sixty million gallons 
daily from the Tuolumne river, which it is estimated will cost 
$30,724,000 to bring it to the city exclusive of $8,807,000 for 
the distributing works inside the city. The distance this water 
is to be brought is about 125 miles. 

The City of Los Angeles consumes more water than San 
Francisco and is not so favorably situated in point of either 
distance or engineering difficulties necessary to be surmounted 
to reach a reliable source as her big sister on the bay, besides 
which we know of no reliable streams within reasonable dis- 
tance of this city that remain unappropriated, so that we will 
have to add the cost of purchasing such water to the expense 
of bringing it here. 

It may be here stated that no feasible project has as yet 
been presented to this Board in a sufficiently tangible state 
to enable even a guess to be made as to the cost of replacing 
the water of the San Fernando Valley with another supply, 
but it is a safe assumption that the figures will prove a rather 
appalling total to the taxpayer when submitted. 

'Hie absurdity of the ])roposition of withdrawing the suit 
and abandoning the water altogether must be evident to all, 
when it is remembered that this city has been using it and has 
had control of it for over one hundred years, as against the 
not to exceed an average of four years' use by the defendants in 
this case. 

It has been suggested that great (|uanlilies of water might 
be obtained from wells driven in the river bed above the city, 
but this has been tried with the result that the river flow was 
diminished within a few days by exactly the amount pumped 
from the wells, the effort was discontinued, to be resorted to 
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only when by reason of flood the river water was in a turbid 
condition. 

The lesson derived from the showing^ of these wells and 
pumps is a conclusive refutation of the ridiculous claim so 
often asserted, that raising^ the water from below increases the 
total vield of the water shed. 

\o doubt a series of wet winters would serve to reffore the 
viehl of the vallev to its former condition, but we knivv from 
pa*»t observation and ctnnputations of the enormously depleted 
condition of the ^ravel>. that the process will be a slow one. 
and as we have no assurance that the pumpinj^ from them will 
not lie largely extenclcd should the court <lecide that the irri- 
gators are within their rijjhts in usinj^ the water, the sooner a 
«!eci>ion is ha<l in the matter the better it will be for all con- 
cerned. 

The amount of water ummI by the irrijjators in the San Fer- 
nando valley has been estimated to be (^84 miners inches for 
six months of the year, which is equal to 6.376.000 gallons 
daily for the whole year, or about sufficient at the present rate 
of consumption in the city, to supply a |>opulation of 32,000 
people at maximum summer needs, or about 50,000 people at 
the averap:e full year rate. 

Should the court decree the restoration of thi*^ cpiantitv to 
the city's supply, the necessity for seekinj^ a new and remote 
one can be put off for many years by the ad<lition of the small 
quantities that may be temporarily produced from wells in the 
open plain south of the city. 

In all <if the many suit^ ooncerinj^ the <»wner'*hip of the 
waters of the Los .Angeles river, it has invariably been held 
that the city's ri^ht wa> ])arainount, and this Hoard feeU that 
it would be justly hehl to be recreant to its duty should it 
lunger permit without resistance the commission of an act that 
M> manifestiv and certainK reduces the flow «»i the stream and 
the water supply of the city." 

.\ review of the financial statement of the .\u<Iitor shows the 
total receipts of the Department fnr the vear to have been 
$772.1178.32. an increase of $i5X.7i3 4o. or nearl> .f» per cent. 
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Tlu* purchase, however, has boon justified by the handsome 
revenue derived therefrom . which at |)resent is in the nei^h- 
borliootl of $i(X).0(X) per annum. 



MAIN CONDUIT. 

The main conduit from the Pomerov and Hooker land has 
been completed to the site of the proposed storage reservoir 
at Ivanhoe. a distance of jS.qjy feet, and is now delivering 
water by j^ravity into a twenty-four-inch main leadinjj to the 
business section of tlie city. 'I'he buildings of this main enabled 
us to nearly dinii)le the pressure over that supplied from the 
lUiena X'i^ta reservoir, its head beinj^^ nearly 70 feet greater. 
This increase of pressure developed many weak places in what 
was left nt" the old piju* system, in spite of the many precau- 
tions taken in anlici])atii>n o\ such result. The damage accru- 
inj^ therefriMU was slj^lii lo the I>epartment, however, but 
j^rvued disastrous to much of the old ])lumbing in the city, 
which iiKiy be re,i:arded as not wholly :in evil, as it compelled 
renewal »it \\\:u\\ worn out fiMures that would otherwise have 
been |ier!i;ii:ed to remain in ;i state <.u' droolinj; senility and 
\\ astefiil;u'<>. 

HIGH SERVICE RESERVOIR. 

\ lu-u e'":c'i'k ". '!i  !\>.r\- 'r  ■'" :\:irly ^even million ijal- 
!ov.> ..M|i;u-:\ l'..i> ''■ V :■ ■■••:'■ . ■•; •■*., ^i". :»'.M"ei?a<ed fr- im Alfred 
S"!jv-.> "e r r"^-;:i'" '''"■n. "i '■■«. t-.-^, -v . ^m- 'ikes the place of 
ti'e -V'i .\"-.;.".  ■.•>.\.-'. \\'-. ■/'■ '-.i- ^e« :i abandoned. The 
!'.»..■;•.. ■■..■■  - .s » •  .  ..■ ' ••■. •. "''e liuver ]^i)r- 
.; ,., . . ... ■■,':'\ -•:•-: " '.■  '^.'.'■•^ n-nv -^erved 

:>\ ^- .■  •■ •..  .■'*.:■■•. .-" ' .. • — *■.- --.Knii! ])laced 

ii:v\ •  ' ,■ ;■■ ^'' - .: • :■-.:■■■■■•■ ..- .;• ir i ■'■■■'.". •: in the i^en- 
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only necessary to make temporary drafts on the surplus water 
that was usually used for irrigating purposes, but the whole 
flow of the stream is now devoted to domestic use, and the 
Zanja system abandoned. This caused a good deal of hardship 
to manv who had rich alfalfa fields and orchards within the 
city limits, but they patiently accepted the inevitable and re- 
linquished the rights they or their predecessors had held for 
over a century. 

The mean flow of the Los Angeles river for the summer 
down to the last fx^int of gravity diversion at the headgate of 
the old Water Company's conduit was 27,640.000 gallons in 
24 hours. The minimum observed flow (that of September 
7th) was 25.943.000 gallons. This is certainly a noble stream 
to be found running in a semi-arid country after a long suc- 
cei^sicm of dry years, and speaks volumes for its constancv and 
reliability as a source of municipal supply. 

There are but two other streams on this side of the mountains 
that can at all compare with it. but it would cost many millions 
to purchase either of them, as their waters have been used 
from time immemorial to water the rich agricultural sections 
created by such use. 

The time has come, however, when we shall have to supple- 
ment its flow from some other source. This does not, of 
course, mean its abandonment, as some who are evidently not 
familiar with water conditions in Southern California have 
***re^-^^d» *"^ who will doubtless find if tbey are city tax- 
payers that the mere duplication of it will cost quite enough 
without going to the extent of giving it all away in order to 
make a new start. 

Let us review the conditions that prevailed during one of 
the periods above mentioned last summer, and which will am- 
ply show that earnest and immediate steps are nece*isarv to 
procure additional water. 

Taking the lo-day pericnl beginning July jotli on the morn- 
ing ol which the reservoirs were all full. 

During this period the average <!aily rate of flow into the 
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reservoirs was maintained as follows: 

Gallons 

From the river 27^55,000 

From the Jefferson street plant 1.098,000 

From the Narrows p^allery 4,199,000 

From the Burbank gallery and pump 2,584,000 

From the Los Feliz point pump 646,000 

35,782.000 
It was found that up to July 30th the reservoir had lost an 
average of 3,494,000 gallons per day, which shows that t"he con- 
sumption for the 10 days averaged 39,276,000 gallons daily, and 
that in the meantime the reservoirs had been half emptied. 
Fortunately at this time the temperature moderated and the 
warning of the Department began to have its effect to such 
extent that the consumi)tion dropped to about 33,000,000 gal- 
lons daily, thus enabling us to fill the reservoirs again. 

It was only due to such panicky draughts as the above that 
the city's supply was in any way endangered last summer, as 
the average consumption was not much in excess of 34,000,000 
gallons daily and the minimum supply from all sources was 
ni'ver as low as that amount at any time. It is true that there 
was no water to spare to be put into the park lakes at that sea- 
son of the year, and it might as well be made known that it is 
not ]>robal)le there will ever be in the future, but to offset that 
condition processes have been successfully utilized all over the 
I'.ast by which impounded waters can be kept fresh enough 
even for domestic use indefinitely, and if those means are intel- 
ligently resorted to here the lakes need not be sacrificed. 

FUTURE SUPPLY. 

W ilh anywhere like a normal rainfall the coming winter and 
the intervention of the C\nirt to j-irevent an extension of pump- 
ing in the San I'^ernando \\illey, we shall undoubtedly be 
amply able to sup{)ly the city next year when the developments 
now under way are comjdeted. 
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Third, Spring, Fourth and Broadway. 

The aggregate assessed flat rate on these three blocks 
$897.75. while the meter rate for the month of October 
S864, or a difference of 3.)4 per cent in favor of the consu 

When the meters were first put on, not alone on those bl< 
but on all the blocks so far metered, the consumption aver 
more than double what it does now. and it is quite certain 
in the twentv-one blocks metered in the business section, a 
ing of not less than 2 million gallons a day has been eflTc 
bv their use. 

Taking another class of property, the following table st 
the meter and assessed flat rate for one vear on a block of 
class residences in the southwest part of the city, all of w 
I] have extensive lawns and shrubbery and some of them ha 

[; over a hundred feet of frontage, besides extensive stables 

 

I nut-buildings: 
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'llic wide variation in cotisuinption here sluiwii proves the 
fully and inc(|iiality of the tiat rates which piir|M)rte<l Xn repre- 
sent the value of the water recpiired for each of those prem- 
ises, luit naturally t«>ok no note of the personal ec) nation of the 
gardener's n(»tion t)f what was requisite. A little computation 
di^closeil the fact that (»f the two hij^hest consumers in the list, 
one n^ed an amount of water duriu)^ the year sufficient to cover 
bis whole property to a depth of S feet ^'.j inche>. while the 
other used a depth of K feet even. 

iU the two lowest, one used enouj^h to cover his lot to a 
depth of 3 feet 4-*h inches and the «)tlu r j feet •>"> inches. 

If there i*» any difference in the appearance of the verdure 
on an\ of these premises, it i> not vi»*il»le to the nake<l eve. ii\u\ 
it is a safe assumption that without the restraint of the meters 
the amount consumed on all of them would ap]>rr>\imate verv 
cl€>st*l\ the larj»er amount aln»ve ;4ivrii. 

.N-* to the co>i of the meter**, which wa** at first urj^'ed a** a 
seriouH idijection to their uni*. it ha*» heeii |i»nnil that up t«» ilate 
they have not ci>st the city a «lolIar. i«»r it <|uile frequently hap- 
pen-^ that the first month**, hill «»ii a placr ulio^t- owner i-* 
•inder the impresvitMi that a few h-akx fixture** t»r a cl»»«*tt one «»f 
repair d<H-*» not amount t«» anxihini:. pax** tlu v\li«ilr e«i-t «•:' !hf 
meter in e\ce«»> «»f the f«»rmer a-*.**."**! ratr. N«»ur Hfii.»ral»!i- 
li<>«ly «loutitleSH *.till rememlnTH ilir iiiLirnu-m* plra I'-r a Filiate 
of the con**timer who*»f hill iuiiipt-<l ir**u\ !«inr il'i'Iar- !■• :«trt\ 
four on the ^ronuil that hr i|i«l H"i kii«»\\ \\\a\ :l:tri Im-! in mi 
a meter put on hi** placi . 

STATEMENT OF PIPE LAID DURING T^E YEAR ENDING NO 

VEMBER 15. 1004. 

Ijm Mlt»\ ^ 1 . 

r 

FVmrr sirrr!. I'minli !•■ S:M ; 

Fif'> fir*! •:rrfl. i'riilr.r r ** -i I'.- . .  

San Ju'm'i *lrrrt. Tiflli ! \ • • " ; 

T»rr.!% Ti-.'in! -triiM. S.iti I'. •! • i . •■ ..  . . .* 

Mr!% •! •rrrri. I»rtwrti; M ■' .• : 

T»r'f!h •frrci, I'liim I'- Sr- ^ . 

Miin *!rrct \vctuir l«i * M "'  " 
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Location. Size Length 

inches feet 

Moulton street, between Alhambra and S. of Main street 4 iiio* 

Gladys avenue. Fifth to Seventh street 4 1641 

Banning street, at Vignes street 4 15. 

Fifth street, between Olive and Grand avenue 4 79s 

Grand avenue at Fifth street 4 15 

Hope street at Fifth street 4 49 

Avenue 43 at Pasadena avenue and west 4 447 

Avenue 44 at Pasadena and west 4 447 

Fifty-second street at South Park avenue 4 24 

Fifty-second street, between San Pedro and Walrath streets. 4 1332" 

South Park avenue, Fifty-first to Fifty-fourth streets 4 997 

Fifty-third street at South Park avenue 4 24 

Fifty-fourth street, between San Pedro and Main street 4 115S 

Fifty-third street, between Main and Walrath streets 4 1483. 

Main street. Gibbon to Lamar street 4 .361 

Fiftieth and Central avenue to South Park 4 2667 

Forty-ninth street. Domingucz to South Park avenue 4 1908 

Ortega street at McKinley avenue 4 53 

McKinley avenue. Ortega to Forty-ninth street 4 257 

Forty-eighth street and McKinley to South Park avenue.... 4 1344 

Vernon avenue. Staunton to Honduras street 4 554 

Staunton street at Vernon avenue and south 4 468- 

South Park avenue. Forty-eighth to Fifty-first streets 4 1 131 

Main street, north and south of Fifty-fourth street. 4 451 

Fifty-fourth street at Main street 4 5^ 

Boyle avenue. Stephenson to St. Louis street 4 350 

St. Louis street. Boyle avenue to Hollen])eck avenue 4 471 

Central avenue. Fifty-seventli to Fifty-eighth street 4 19.*? 

Grand avenue at Fourth street 4 26 

Seventeenth street at San Pedro street and east 4 852 

Merciiant street at Seventh '^t^eet 4 28 

Ceres avenue at Seventh street 4 28 

Third street at F'i^iKTori street 4 25 

Carondelet -treet at luj^luh ar.d UJjrth 4 636 

.Staunton street at I'onrth street and south 4 451 

.Sevenlct-ntli >lrret at Sl:innt«'n street and east 4 654 

Stannlon ^-ireel al l''orl\--evenl]i and north 4 566- 

.Ann -trt'el at Main street 4 80 

Leroy -treet at Main street 4 24 

Soi(di" street at Main -trcel 4 56* 

lil.)<)ni -street al Main Mreet 4 24 

Klnivra -street at Main strec: 4 ^' 
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LOCATIOK. 



Siz 
inch 



llmtfi arvct. Wtlhardt street to Mesnagcr street 

So«rth avenue south of Forty-seventh street 

StauntcMi ttrert, between Forty-seventh and Rubio streets. . 

Ftftieroi street at Second street 

Bcaudry a%'enue at Second «*treet 

Corrmado street. Seventh to Ninth street 

Maple avenue at Ninth street 

Verniin avmue at South Park avenue and east 

Eattiake asenue at Henry street and north 

Eastlake avenue. Ahura *treet to Cieorge .'«.treet 

Tbirty-ffWrth street at Central avenue and ca>t 

Wtnfield street. Sentous !itreel to Valencia «»irect 

Scnt(Hi« street at WinBeld and mirth 

Atvarado %trert, between Sunset Bcnilcvard and Scrrtt street. . 

Berkeley street, Alle%andro street to Alvarado street 

Alvarado street at Berkeley street and ^^outh 

Wnn61d street at Valencia "-treet and west 

Grand avenue, between Fifth and Sixth street^ 

Wtnfield *trert, between Burlington and I'nion avenue 

Ecik) Park Road. Viola street and north 

Ann street. Main street to Maud street 

Trtn|>le street at New High street 

Hohart Boulevard, between Twenty-eighth and Thirtieth sts. 

Bel%tdere street. Sunset B<nilevard tn Lucilc street 

Central a*enae at Second and Third streets 

Kormandie avenue, north and sotith of Ihirtirth street.... 

Grandview avenue at Ninth and imrth 

^tghton avenue. Jefferson and north 

Forty-third street, west of Monrta avrniic 

Kormandie as*enue south ni Forty -sj\th sireri 
^ighton avenue. Forty-^ixth ami -m\h 

Halldale avenue. Forty-sixth and ^tuitb 

Utamond street. ea*t and \*csi of Frniiont ;i\cn»ir 

Twenty-fourth *treet. at Cirand avcniu- 

Twentj-ses'enth street, at (irand aveinr 

Central avenue. Fifth to Wildc «.trrrt 

Fifth street at Central avrniir 

Siath street at Central avrniir 

Central avenue north of F«»nrtli ^tm-t 

Gttes street at Main street 

Mam street at Gates street 

AHiafiibra avenue, between <ia!r^ .»!nl Ib.-ma. ^tnrt-. 



Length 
feet 

SSO 

1140 

IQ 



I.V» 

.S6 

656 

250 

407 

ii.«;o 

1.S66 
51H 

6tjo 

i6ig 

I. ^10 

.^iH 

4 

1 147 

510 

18 

filO 

VI 

\2\2 
f>J«> 
7'/» 

I ' 



y/^ "'^un i.c c'T-iL [lEwiier 



/#• «• • .• 



Size Leniph 
inches :et!t 



»,*• .- '/-'t-'.-^ i •■••'"^i* 4> -"^ 



^ ' > 

■*.'-* 



L ^ 



..i .: 



;;•. .A.,-.-; / 4;- *jtr-': -;r»ttr mil niirrii. 4- :-!''> 
. , • '■ f •.' • ■• »• i *•■'. ••••'.':*. .4. 

. ' .  • -  • f /'.I- ' / ^ ,.'"■■.•«■ i ■" ■■» ■;■■.«:";* 4- 

,■  .- •-•■■ f '•.-■•, .-^ '/; M-- . 4. .3t5= 

. ,< ;, ;■■ -f//-. f,fr^\ H ■'•-. :<^ •', M.4-.- --cr^tt:: 4. ri26 

,. .,, . ... -f//.-, '/.-.r./", -:/T :<^ "-'/ Mi:r. screet 4. 1104 

n '.• f r '•/-•'■' r-*''' -'*'''' -l- "^ 

,. .; VV' «■' • T. -1 vT.-:*" r. Ff«^rrr.:si icreer. . . 4. i-2f* 

• .■ »:-•!." rn'l .'.'»»^ + 744 

. . ■• \\h*>iff .f'-f 4. ^ 

> ., . .♦ |.".i#li»)i If. /I c'.jf'li 4- J'94 

»i ... ,.,0i '.f \'' r f»''H .t\*v.v.e 4. 1^47 

I ,...»». • .♦ M'.iiifi .i-,#nn«- 4 ZX 

, I ..  Ml. 11 . If » . t to \t iplf ;tv«TJi3e 4 1060 

I .... |i..i», .. »ii'l. .In « t :iih! Fi'.rih 4 162 

ti I .... .' I .1 » , 11. Mill .iM'l >«»iith 4 22,\ 

. .■ . ; ,.i ., t «...»..' i\.iin. '.. MrKinK-y avciiije.... 4 i.^Jt) 

I I Mill iii.l II ■iwjin;i'. "tre^tf 4 S66 

• .. . I.. » .... Ml!. '  « ' t .ijkI (irand avenue. 4 550 

. . I, • . . I .,. "•« • 1 ' I . . t .1 ml f.i*t 4 9.^^ 

I i|.|i. !••) iiiil itJ 4 442 

I I ,,...■ ' • I ' I . . I I. . Mini >| rt'ct 4 2265 

1 I • . I I 1   I I > . , I 1 1 1 1 1 t . I • I 4 ^ —75 

I • ...!. I W ' '.!■. r.Mi!.\.ii<l 4 656 

I 1', I. .1 \\ i.iii I iiiiii I'-i! w.'^i 4 ^^99 

I I I W •11 I \ . 1 ' 1 1. 1 III I w f^i 4 903 

I .... I .... r I"  I ... I !. ' » . II' 1 il .iwnne 4 2.V)9 



"> 



II. .II'..,' , I I . . I 1 1 . I ,  • . . I 4 15 

I .- .... ••  I. . ... . .■ r. .' ■• I'l.l r.-nti;il avenue. 4 226.^ 

I . . .'. . ! '. . . .1 .,., I*..:.  .: I'lil i.\'iural ave, 4 2143 

I ..I '.   ' ..,"'..•. ''*.!•; i.i' :ivo. ... 4 2122 

I I \1 . • 1 V .  I. V . • • ' i\ t'uuc. ... 4 374^ 

»i .| ' . ... \\ . ! .V 1 •■ i 4 2ig 

\\ .'.,., ■■>.,, ' ^ •' vt 4 1357 

I •■.. ■.. . '• ' '. -v \! •■ ^I'rct... 4 2224 

N\ I. ••..... . • '  . \ .  . . . 4 540 

\'i.i..\ I'll- , • \ ' \ ' . \ > .... 4 —.^ 



LocATtOM. Size 

inches 

Bkh ttrcrl. U Pico street 4 

DcUing sircei, it Pico street 4 

Ftrnj -first street, Vennoiit avenue to Nomiandie avenue 4 

Valencia direct, at Eighth and north 4 

Eighth *«rret. L'nion avenue to Valencia street 4 

Rciliimlo tlreet at Elmyra Mreci and xnilh 6 

Lriini itrret. between Vignci and Macy streets b 

Vigne* street. Commercial to FirM street 6 

Hofie MTeet. ninth of Fifth itrret 6 

Jlo/arl »lrect. Ihiillard fUreei m Avenue 18 6 

Aatnra *lrert al Baker street <i 

Twelfth street. Central avenue |.. Pal.mia Mrert f. 

Ho/art Mrcri, Avenue t8 to Avenue iij t, 

AUmedi ureet at Fimt street (1 

Doillard jireet at Main Mreet f, 

Uam Mreet. Duillard street 1.. Clover street f, 

Dnillard tireel, Mozart ^reet to Main street (t 

Oar>m street at Onillard .irert and ea^I 6 

Ham Mreet. Duillard street tn Monllon street (i 

Grand atentie, First *lreel to Fiiitrth street 6 

First (iTeet, Hill street tu Broadway (1 

Eighth .ireei. Central avenue tu (;iadys aveniii- h 

Jackwn street. Wilmington street tt> Alameda streri . ... (> 

Eighth street. Towne avenue In San I'edrn -irci'i ft 

Fourth street. Wall street to San t'edrii -ireei (1 

Wall street, between Fourth and lloyd ^lreet I, 

Fourth street at Hill street and east b 

Hill street at Pico street and norlli (1 

Wall iireet. Pico street to Seventh 'trrrt (> 

Chavez Ravine Road, Hc*ervi.ir -irm and n..rrh (. 

Covnpton avenue. Twentieth tu Ad.im- -triii . . (. 

Hoover sir(«l at Pico street and IJuiiu-> -tnii ... (1 

Twenty -second street at (irand :iM'Iiiii' (> 

Sixth tireel al Central avenue. ... '■ 

Tliinieth street at (irand avcnnr . . <• 

Pieo street. Main to Figuerna -ir.-i . '■ 

Uarrngn avenue al Slate 'itci-i '■ 

City View street. Breed Mreci i.. S.>|ii >ii.r^ '■ 

Unneu arenue. Thirty-ninth -trr.t 1.. l-"..ri> ilut.l .:r.-. ; -. 

Wall itrcvt. Seventh street t'> [weifth 'tm-. >• 

Eighth ttrerl at Wall street '. 



BOAKD OF WATER COMMISSIONERS S7 



LocATioif. Size Length 

inches feet 

Second ftrect, Ftgueroa street to Firjit street 20 2840 

Lakefthorc avenue. First street to Bellevtie avenue 20 3237 

Boma Vtfta street at College street 22 12 

FrvYOi the sooth end of the Main Conduit to the corner of 

Belleviie and Lakeshore a%'enues 24 12.81.^ 



SUMMARY or PIPE LAID DURING THE YEAR ENDING NO- 
VEMBER 15, 1904. 



Sue Length 

inches. feet. 

4 I02.62f) 

6 48.680 

8 8.784 

10 2.343 

12 15.582 

16 S-w 

18 600 

20 6.738 

22 12 

24 • \2j^\,\ 

Total i<>'.^iy8— 37 63 mile* 



FIPB ACQUIRED FROM THE "WEST SIDE" WATER WORKS BY 

PURCHASE. 



Siie LriiKih 

inches. feet 

4 7^*/*^ 

6 2S.85() 

8 -'j/ijo 

10 -VI .^5 

12 >^.}^^ 

Total 140,71 1— .f If »; nix i 



■P,l 707 l«74 228 38 651.. 



GATES. 

iliriR N'ovi'mher I51h. 1904; 
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lr.^Iu«lr«l in the atN^vc list arc the fnllnwiiiR (iatcs ac<njircd from the 
Wr-! S:«lc Water \Vork>: 

4-inch gj 

'►■inch JO 

Sincli iS 

U> ;nfh -I 

I J inch 5 

Tnlal 1.^7 

METERS. 



SK 



• 


't 


 

• • 


!«■ • 


1 




•i 


. . J; 


1 
• 


-..h 


I , 


:r.»: 


J 


r . h 


\ 


r.h 


4 


rw?i 


'• 


;uli 



I DlklNc; YFAK KM)IN(. NoVKMIlKK 15th. i«;04. 

n\\ NH» HV t ITV. 

N«»v«'nil»t*r I >t!i N«'vrmlKT i;th 



X14. 
205. 

>*; 
14 
fi 

J. 



U^4. 
7'> 



S70... 

4^7 
17'».-. 
5h. . . 

I J. . 
•i 
4 



4 ::\ 



I'*)I 



.^l'/.< 



. 1 5**4 N« : I: •■ I -'J-* 



PRIVATE. 

' • -voh S.v i.;i» 

»4 :r,^h Hi. -"* 

1 'H-Jl Jl» t'l 

I . M. Jl J I 

.r,-h I . I 

4 -^ h I . i 

Pr:\.ilr IJ7 -'..' 

Mclrr-* |»l.ii'r'! •I'-r-.k; '' • ■• •  
Tiifal MrtiT- m ■: • 

I hrrr wefr loi iiutii* .i. 'ji:'!.! :'• ••  U • 



I r'.i '. • .X • 



!•■ 



r-' I- '. , 



 I 
1 1 
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I ho t.>Il«»\v'nfij Pipe rmd Service^, iyinif west ••£ the City, '.^utsidc the 
j»r''-r*nr riry *;Tn»f->. iiavt* Vrn Tran>ierre«i lo the West Los Angcics Water 

< '••mpany • 

j-'nrh pipe 37,780 fecL 

.^-inch i>ipe 14.540 ^cet. 

Serv't'f. IQ2 

riu^ fffioienrv and mor.ik* of the t*mployes of the Department 
have l>eeTi maint.iint'd at the usual hijB^h standard throughout 
the year atnl I take this opportunity «>f expressing^ my appre- 
ciation of their -strict attention ro their various duties durinij 
the nio<t arflnou< year in the history oi the works. 

I aNn tliank your lfon<^rable P*ody for the kindly considera- 
rion \ on wrrr j)lea<ed "o accord the many recommendations 
-'icrt^e-t»*d \nr *he operation an<i betterment of the plant and 
whif^h had tlie t-tfecr of tuminij to a pleasure what otherwise 
woTild Iiave been a m*^<l tryinsf burden. 

\VM. MULHOLLAXD. Supt. 



Los Anj^i'K's, C'al.. Doc. l. h;()4. 
!•» tlu- H«»in»ral>li' Itoaril of W aliT (*ninnii><ioiuTH 
i M* till* I'ily of Lii> .\ii|L;i'lf«*: 
< n nllcmrn : — I luTrwitli hrj^ !»» siil>init ihf annual n-pori of 
!hf tinaniMal o|KTatioti<« of tlu- W airr |)cpartnunt for iho voar 
rn'Imii \«»\fniln.T .?(»th. i«;<»4: 

RECEIPTS 

r.aiaiu'f l»\ Last Kcjiort S jj.^^j^'m/) 

W AUT . ' S'>84,57S.(K) 

W att r. W t>i Si«lr < l\*n<iin^ i*iirclia*»t' ) 5.hi''.<>7 

iVrinil* I J. 540.84 

>ir\!ri-> 5^^.11^.70 

^faNriaI ami Labor X.*»;^.j«j 

Ktn: 

M« :« r- 

!h Ij't"::- 

I h ;•. ■*H*. \\ r*.t Siilr 

/an!.i- 

\ *ru"a!!f ■! for I U'niands 

I. \ t i!v fri»ni lntrri'»4t .\crt 



J.I ^^oo 

171.00 
.;S4.<M» 

51.50 



DISBURSEMENTS 

hnprovfUUMit- an<! \<l<liti«ni^ lo IMant. 
r«»n^:rni*titin < IMpr. otr. » . .S.^-»-».J45.«jo 

XLi^ri Sujiply iotitluit 7''.7.V».54 

Ilia.I Work". iJ.'iS'i.j; 

m 

Hv*iT\**\T^ 4o,«ji»I.'»l 

Intiitrali'in i laltcry 1.S45.J7 

Larii! antl I'tiiMiii^^ .Vi.oJ.^40 

Mi!t fH M».S<iJ 40 

- - .<5oS.i4i 40 

ALi:n!inantT 7.jojii«. 

• Utiratinc i"'.t'"'rr 

/aina- .^''T'" 

l!i:trr«»t Fnn«l on IhiihU S*i.oii .• 

'^TJikmi; I'lHiil tMi lioti'l- i.-.i-...- 

Iiip'i^it-^ Kriiirni**! i--' ;^ 



77J..,7S..^j 



V — - <i ; - I 



l>a!ance r)fCiMnlnr i-^t. \*hk\ 



< ! ** I  I * . * 
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RECEIPTS BY MONTHS. 



December, 1903. 

U'atiT $ 50.6.^-4i 

iVrinits 888.80 

StTvico 3,185.00 

Siindriv.s 

Ki'iit 

MctiTs 

I )i-i)n>ii^ 

/aii.ia I K'iKirtincni 



5^319 
8.00 

75.00 

20.00 
5-'400 



«» 



'»;»! $ 55.80j.40 

January, 1904. 

W.iliT $ 5i.47j.78 

IV: nut- I.jg7.i8 

•"^^■•^'^"^^ 3.i.v;.oo 

Su!!(hiiN J.016.81 

Ki-nl 

\\v\vi ^ 

I )r|)i >>]\ > 

I lu' i!'c<I T(»i I )i-ni:iniN. . . . 
/.i:;i.i I )ri».ii tiiKMil 



IJ8.00 

i-M-OO 

10.00 
7.00 



.Ml 



February, 1904. 



W • • 

I *« ; uii" ^ 
^<! \ '•■ ■• 

K. I t 



'I. I 



$ 5«'^.^^.=^aoJ 

$ 5i.ig4.<}5 

l.i04.fM 
.^.15.^71) 

IA)S7..?4 
1 7.V<-^-^ 

47S..X) 
. .$ 57.J«;J.'>_> 



March. 1904. 



\V;il«.r 

Scr\ ii«- . . . 

ken; 

MfUTN 

I )rj)< •>:!-. . . 

Zanja Ucpa: niu m 

lolal 



!  >So f »< ^ 
.^.'•4- •"<» 



April, 1904. 

Water $ 52.611.g2 

Permits 847.85 

Services 4,59500 



Sundries 

Rent 

Meters 

I)ej)nsit-> 

Cancelled E)enuind 
Zanja Department 



547-^5 
130.00 
2.VVO0 
10.00 
4.^00 
594-00 



Total $ 59.t)4i 02 

May, 1904. 

Water $ 52.706.79 

Permits 586.JO 

Services 445600 



Snndrits 

Rent 

Meters 

Deposits 

Zanja Department 



256-15 
i.^oo 

102.00 

20.00 

895-50 



Total $ 50,161.74 

June, 1904. 

Water $ 59.64825 

Permits 924.U 

.'^l•^vice^ 5.516.OO 

Snndrio 227.05 

Ktiit 158.00 

Motor-; 226-00 



'tal $ 66,609.64 



July, 1904. 



\\';i:(r .. 

S 1 ; ' 1 1 ' v ' ».> 
Ro!-i ... 

'Nil -« : ■. ^ 



.$ 60.71443 

58I-I7 
5.070.00 

44l.-'9 
188.00 
J4700 
.^.00 



s ^-' 



> > 1 » - 



I 



'l;-.. 



S 07.625.80 
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August 1904. 

Wjlr- 

PrfTii •- 

Srr* ti-« 

Snnil-:!* 

Rrr* 

iJryBKi!"* 

Tran-lrr li\ Cstv lial. in I. 

k S I- Mini. I)**)."? 

'Ii.'J 



i..V<.V7i 
12K.00 

4I.<X) 
$ 7.1.oriO.*<<j 



Wjfrr 

Perm r* 

Sanflr:« . 

Stmt 

Mrtr-. 



8cpt«ml)€r. 1904. 

$ 'M.-'57 .».< 
l.fM7S*i 



4firi v* 

1.17 fu) 
10.00 



$ 70..M5 .U 



October. 1904. 

WaitT $ 6^^587.53 

Pcrinit'. M05..^» 

Sorvior* 4.5^4.00 

Snn»!ru"» 7-^^Q5 

Rent 1 58.00 

MctiT" 14.V00 

Di'pn^itH JO 00 

r<»t;il $ 7o,5rioi<6 

November, 1904. 

Water $ 6?.Ki;j.85 

IVrniil* I.51575 

Srr\ id"'" 5.748.00 

Snndrif'* 5i.Vf>5 

Kent 5,W 00 

MetiT^ IjfyOO 

I'ncalU-fl fur iK'niaml. . . . 1,50 

Ma' NVi-Ht Si«Ie ('•» live linn. 4.1^5/^0 

I iilal $ pijuiiyhti 

(•rand I.ilal $77-».g78 .u 



DISBURSEMENTS BY MONTHS. 



December, 1903. 



Cjrrcral OmMfiictinn 

Ci*niltnf 

Hra.l W'Tk-^ 

Rr»rr%fi]r« 

If aintrnancr 

Ofirraimg 

l«in«l and RuildinK^ 
Utters 

Zantac 

Drftoi^ii^ krtitrnrd .. 



1. \lli»K 


M \rKMI\U 


T<n \i.. 


$ '•.r4.' 55 


$1 


J.J*f\ J 2 


$lao.U77 


8.i)-»j J5 




M75 4I 


lo.Oi^7//» 


j.«j?r> 5^ 




*>'<5 75 


.V«M.' .v» 


4SrMi 






4><fio 


.U.U'5 




.71 4* 


5M4 4S 


4 't^t, .»; 




Vh4S.h 


H.vi; i^ 






v.c: 4-' 


y.KT 4.' 






.' « If 17 « ¥ ' 


j.irfi7 .«• 


r»4f 1 01 




»- 


1 ■• 



S-M.-^'- 






>i> i »• .■-• 
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THIRD ANNUAL REPORT 



JancMry, 1904. 

LABOB. 

General Constniciion $ 5,881.55 

Conduit 8.607.90 

Head Works 2.041.85 

Re-erv(»irs 277.75 

Maintenance 298.50 

OlK-ratinR SJOg6'^5 

Land and Buildings 

Meters 

Zar.jas 466.OO 



February, 1904. 

(jencral Omstruction $ 8,734.95 

O •iidnit 12,210.08 

Head Works 1,946.90 

Kesfrvoirs 2,858.20 

.M;;init nance 297.OO 

( )i)fr:iiinK 5.35^>-.S3 

L .lid and Hui]<linKS 

Mitrr-^ 

/;i!'':i- 506.00 



MATCaiAL. 

I 5.927.38 
18,268.66 

834.63 
308.00 

482.35 
2^175.61 

i;i26.i5 

683.75 
.88 



$ 2,662.07 
10,233.83 

379^^47 

1740.99 

205.10 

2,568.94 
496.02 
189.00 



TOTAU 
$11,808.93 
26.876.56 
23;6l48 

585.75 
780.85 

7J7i*i 
1,226.15 

68.V75 

466.»i 



$22,669.80 $30,007.41 $S2j6772I 



$11,397.02 
2244391 

2^sJ7 

4.599-tO 
502.10 

7.*A«547 

4*^1 02 

iSiOci 
5or».oo 



$3i,<X)«)66 $18,475.42 $5O..V<5 0K 



March, 1904. 

<.ii. :.i! ('..i>ftK-ti.-n $0,053.05 

i--: ■!-■! 

H....I W..-:.^ 

I<. ■-•:'. :r^ 

i • ' - ... 

\|. ■• •.•!.::::■■ 

I • : • ■: !;-:'.!ii.v!^ . 

1 .; •■ !<■ •••"..I 



5.^57.50 

(x)8.25 

5. 1 -7.02 

--•«)7.85 
5.>.^77o 



$16,175.79 

1.7I.V77 
204. y> 

77*>4-2 
8o*>72 

2.Q2 



$25,228 84 

1 5.'*U «*» 
1.022 \f* 
<i.4f»M.i5 

'•7'.^ 77 
50221 

5.014 !-• 

8t*i7-' 

5' '4 'i-' 
.V>oo 



>-'*'.7.^.V.C $.n.,U*<>04 S58.!!S; 41 
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April, 1904. 

I.AIM»K. 

<imrral OmMruction $ 0,Q73.So 

ConiJiiit 1 .4fjo.8o 

Hri*J Work* 5«;i -97 

Rr*rr\ior* 4,701.51 

Tiinnrl 

Ma'.ntrnancr ^'iJi^^O 

0|K-..i.nic 5»-854 15 

I jni! and Buildings 

Mrtrr-. 

Zar.'.** 7of).5f) 

I >riN .- 1! • Krdirncd 



May, 1904. 

<frnT.ij Construction $ 7.417 7« 

O'Pili! : 

Hra«| W't irk* 47f>.<K) 

Rr**r\.«ir* 5.780(12 

Maintrruncr .15'> 75 

< >pcr.it TOR S,2(t(} </) 

Ifcqp'-Tt* Rcttirnrd 



June, 1904. 

Ifrnrfi! Con^tnictifHi $ ^.M.»i.8<i 

I'tinduit 

Ilrad Work* M^ '*» 

Rr*rr\>iir% A-A.M ^5 

M^in!ra2nrr S^i^*?' 

Oprrating *M7.m»5 

Mrtrr* 

I^nd jnd Buildings 

ZAn<a« jj\ -'5 

I>rpi»*ii» Rrtumrd 



MATKkMI^ 


TOTAL. 


$y>.Oj»>.42 


$4<>.00.1 22 


H';.^/) 


1,580.76 


57- 47 


<>4*>44 


4.7H<».«S 


U,A^M) 


.U.^> 


.uy» 


240.07 


571 '>7 


1.4 1 7 04 


6.(171.11) 


2»tf)00 


J^UX) 


^J7^>5 


j«;7 65 


>^) 57 


7«jr».07 




n').15 



$ J.< Al I 6.^ $4.1.3y> 4-J $'J^>.4«>7 40 



$ g.f/>5.J(> 


$ 


i7..U'iv; 


.1.V75 




.U75 


-85 




47(> K5 
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L.I'-MO 




6/130 lO 
'184011 

JVXMi 



$ia«;7«)57 $ii..ViH("i $.u..«o8jfi 



$iJ.7Xl '"K 
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|.j'»ij.*'S 


fJfMI 




'#'H> 


JJfl'lf 




;.'S fi; 


I.Sjioj 




'•.-•;'• r: 


--!-• -•«* 




'»-! 14 


-•.>7 «! 




S.i;., .' 


-MVS.1. 




J 4 »** J* • 


-Mn 1'. 




J'.' : ' ' 


I'jiiS 




;- 1 1  • 
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July, 1904. 

L.\BOR. 

(jt'neral Con^^t ruction $ 7.786.95 

Hcul Work"^ 333-25 

Reservoirs ,2.342.95 

Maintenance 4oa6o 

( )peralini? 7.028. 15 

l^'in*! and Buildings 

Deposits Returned 

$! 7.891. 90 

August, 1904. 

(itMUrral Construction $ 7.522.28 

Reservoirs 685.05 

Maintenance 330-35 

Operating? 7.163.00 

Land and Buildings 

Meter> 

Zanjas 

Transfer to Int. and Sinking Fund. . 
Depo'^its Returned 

$15,700.98 

September, 1904. 

(ieneral Construction $ 8.486.75 

Head Works 5-29-35 

Reservoirs 

Maintenance US.80 

Operating 7,3M.70 

Land and Buildings 

Meters 

Deposits Returned 

$16,646.60 

October, 1904. 

General Construction $ 8.189.00 

Ke>^crvoir•^ 

Maintenance 341-55 

Operating 7.000. 30 

Land and Buildings 

Meters 

I)eposit> Returned 

$15,530.85 



• 

MATERIAL. 


TOTAU 


$14,376.32 


$22,163.27 




333.25 


1.27847 


3.62142 




400.60 


418.72 


7446.87 


16.90 


16.90 




lO.OO- 



$16,090.41 $33,992.31 



$38484.77 


$46,007.05 


2,902.09 


3.587-14 


77736 


1. 107.71 


5,135-48 


12.298.71?^ 


143.75 


143-75 


1.974-33 


1,974.33 


16.55 


16.5s 




I56,640XX) 




107.50- 


$49v434-33 


$221,882.81 


$ 9,690.97 


$18,177.72 




529.35 


242.42 


24242^ 


329.18 


644.98^ 


3.674.29 


10,988.99 


10.850.12 


10,850.12 


1,983.65 


1.983.65 




63.50- 



$26,770.63 $43,480.73 



$31,959.18 


$40,148.18 


21.36 


21. ^6 


337.85 


679.40 


3.125.30 


1 0.1 25.60 


12.40 


1 2.40- 


5,849160 


5.849.60 




50.0a 



$41,305.69 $56,886.54 
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November, 1904. 

General Construction $8,221.65 $37,130.38 $45,352.03 

Reservoirs 202.00 202.00 

Head Works 1.40 1.40 

Infiltration Gallery 98.14 98.14 

Maintenance 333-3^ 143-37 476.67 

Operating 7.i33-8o i«929-25 9.063.05 

Land 20.164.95 20,164.95 

Meters 509.44 S09.44 

Deposits Returned 12.00 

$15,892.15 $59,975.53 $75379.68 

TOTAL RECEIPTS. 

February 4th to November 30th, 1902 $456,317.83 

Year ending November 30th, 1903 614,264.92 

Year ending November 30th, 1904 772,978.32 

$1,843,561.07 

TOTAL DISBURSEMENTS. 

February 4th to November 30th. 1902 $314,163.56 

Year ending November 30th, 1903 733.493-13 

Year ending November 30th, 1904 777,813.74 

1,825,470.43 

Balance December i, 1904 $ 18,090.64 

Thanking your Honorable Body for courtesies extended to 
all in this Department, I submit tlie above report. 

L. M. ANDERSON, Auditor. 
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Lot Angelet, Cal., Deeenber 18, 1005. 

To the lioBormble rouocil of the Citjr of Los Aniceleo: — 

OetttlemeD: In fomplinnfe with the requirements of the Chnrtcr, wo bof 
to fobmit herewith the Fourth Annual Report of the Board of Wator Cos- 
aiteionera, being for the flieal year ending Noveml>er 30, 1009. 

It waa the deaire and purpose of the Board to include in thia report a 
detailed and eitended account of itt work and proceedings in eonnoetlon wlUl 
th^ prnjert of the city for obtaining a water supply in the Owens River Vallaj, 
but thi« has been prevented by the incomplete condition of many of the trmB- 
•actions. 

A complete report covering this subject and embracing alao the ▼•ry 
elaborate report of Messrs. Lippincott and MulhoUand on the hydrology of 
Ponthem ^^lifomia will be presented to the Council at a later date. 

Rec pec t fully, 

BOARD OP WATER C'OMMI88IOyEB& 

By JNO. J. PAY. JR., Pr«aidMt. 



To the Honorable City Council of the City of l^m Angeles: — 

Oentlemen: Wo beg to submit to your honorable iMxIy the following roport, 
pnrsnant t.> the statement made in our Annual Rr|M>rt, filed December 11, 
Iff^, thai a complete report with reference to the project of tka eltj for 
«>btainiBg a water rapplj la tha Oweaa River Valley, aad MibrMlBf lb« 

>AI J 



report of Messrs. Lippincott and Mnlholland on the hydrography of Southern 
California, would be presented to the City Council by this Board, at a later 
date. 

The year of 1905 will, in all probability, be regarded in the future as one 
of the most important in the history of this city, by reason of the inauguration 
of one of the boldest undertakings for proriding a municipal water supply 
ever attempted by a city of the siae of Los Angeles. We, therefore, deem 
it proper to state, in brief detail, the necessity for entering upon the extraor- 
dinary project of bringing water from a source so distant as the Owens 
Biver, and to relate the steps that have been taken by this Board, both 
independently and in conjunction with your honorable body, for the purpose 
of securing for the city an adequate water supply. 

It will be remembered that, in the three preceding annual reports of this 
board, it was impliedly, if not expressly, intimated that the city would soon 
outgrow her entire available water supply; and in the"^ annual report of this 
board for the year ending November 30, 1904, the announcement was made 
in reference to the Los Angeles Biver, upon which we depend almost ex- 
clusively for water, that ''the time has come, however, when we shall have to 
supplement its flow from some other source. ' ' In 1890 our population, as shown 
by the Federal census, was 50,395. By 1900 it had doubled. In the next five 
years it doubled again, and, by the first of January, 1907, it will probably 
reach 250,00Cf. 

The extraordinary growth of the city naturally provoked much public 
discussion of the limitations of our water supply, and the question of pro- 
viding an additional supply engaged the most serious attention of this board. 

Numerous projects were, from time to time, proposed by various parties, 
who had, or believed they had, water rights to sell to the city that would be 
adequate for her future needs, but the board decided that, before selecting 
any of them for the use of the city, a thorough investigation should be made 
of all available sources of water supply in Southern California. The board, 
accordingly, employed Mr. J. B. Lippincott, a well known hydraulic engineer, 
who, by reason of his extended investigations in this region for the United 
States Government, was exceptionally well fitted for this work, to make and 
submit a report on this subject, in collaboration with Mr. William MulhoUand, 
the Superintendent of the Water Department, who, by reason of Ms long 
experience and practice as an hydraulic engineer in this part of the State, was 
well qualified to conduct such an investigation. The report of these gentlemen 
Is presented herewith, and it will be found well worth perusal and study by 
every citizen having the city's interests at heart, as well as by those desiring 
to obtain a knowledge of the hydrography of Southern California. 

This report conclusively showed that no adequate water supply could be 
obtained by the city in Southern California. Several months before it was 
formally presented to the board, the result of the extensive investigations 
of Messrs. Lippincott and Mulholland was made known to us, revealing the 
extreme seriousness of the situation in which the city was placed. It became 
•▼ident to the board that the future growth and prosperity of the city 
depended upon the discovery of a source of water supply outside this section 
•• the* State; so that, when Mr. Frederick Eaton unfolded to the board his 
-tf obtaining water for the needs of the city from the Owens Biver 



Vallejr, more tban two hundred miles diitani, it appeared to ua to proaoBt Ibo 
only feasible seheme for providing the city with a supply sofleieat for Its 
future needn. Subsequently, in the month of September, 1904, Mr. MnlhoUaady 
mt our rfqueiit. accompanied Mr. t-Uiton to the Owens Biver, following en roat«» 
appraiimatelT the eonrse a conduit would have to take to briag water frooi 
that source to the city. Upon his return Mr. MulhoUand rf^orted to ns thai 
an abundance of pure water for the city 's needs could be procured la the Owvaa 
River Valley, and that its conveyance to the city was entirely praeticablt. 
Whereupon, a corps of surveyors was put to work, under his direction, opoa 
the mn«t flifficult portion of the route that would be traversed by the eondolt. 

Prior to this time agents of the United States Government, eonneeted with 
its Reclamation Service, had been making investigation of the water supply 
to tba Owens River Valley, with a view to the conservation of the grant 
quantity of 'water annually flowing into the Owens I^ke, and there lost, so far 
as any u«rfit] purpose \n concerned, with the object of extending the irrigated 
area of the valley, and the data thus collected, coupled with the personal 
observations of Mr. Katon, and others of long acquaintance with the hydrog- 
raphy of the Owens River drainage basin, was of great use to this board, 
la determining the sufllciency and availability of the Owens River aa a 
murrm of water nupply. 

In April. 100,'>, Memrs. Fay and Elliott, of thi^ board, accompanied by 
Msynr McAlrer, rity Attorney Mathews, and MeMrs. Eaton and Mulhollaad, 
made a vi«it to the Owens River Valley, for the purpose of further invaatl- 
^tinff thi* water conditions existing there, ami of considering a proposal frma 
Mr Katon to «el1 and transfer to the city certain options and contracta for 
the piirrhaae of lands and water rights along the Owens Ri%'er. 

After carefully conwiderin II available information concerning source! of 
water fiupply, sufficient for A needs of the city, both in and ontalda af 
Southern California, the board became thoroughly convinced that the Owens 
River Hffor<!er| the only adequate supply that could lie obtained by the elty 
at a rn«t which it would be Justified in incurring. Having reached this 
eonclufrion. the board entered into a contract with Mr. Eaton for the acquisition 
of the firofierty embraced in the proposal submitted by him. and devoted the 
available funds of the water department to thi^ purpose. This property inelndas 
mo«t of the riparian lands for a distance of about 40 miles along the rivar 
alwive Owen« Lake, in Invo countv. anrl a reiiervoir «ite in what is known aa 
I»ng Vallev. in Mono county. Theee lands, lie^ide* lieing desirable and 
valuable on sc/*ount of the appurtenant water ri/hts, are advantageously 
located with reference to the acquisition of any additional projierty in that 
W^litv that the city may wish to purchase. 

The proceeiling^ of the Uiard in the«e transact Ions were conducted with 
the utnio«t •e^rery, in order to prevent ^|>ecuUtor» from anticipating the elty 
in Afcnrin^ the property de<ired. The board wa^ confldant that it« aetloa, 
althoutrh r»ken without previous consultation with the rounctl. would receive 
it« approval when the facts «hould be made known, and we are pleased to 
be sble tn «tate that our ex|>ectation in this regard was ful!v realired. The 
eontmct* -iluve referred to made it nei»e*«iiry t«» proviile for ."vtioiit |7no,00<i 
in nrifer ti* ^unvummate the purchav^ nf thi< property anil to return to the 
Water Re%*enne Fund the amounts advanced by the board. I'pon the recom- 




m^^uu* in»h uf tiuf buuru. tut Ciuu&tvL. ufier uut- coubaimesiuik. of -u 
ITi'Xu^iIrT «:iill^c' » ii}K(f?iifcJ «ittt;ti(iii iuici miljiiiirt«L iv liie peoptt -n 
(rf vv!ui|p » u.'ilhtizi ftitii b iiu)f uuluiTfe fiir ibtr pnTpoBt n? cimgideLizif 
yuTrutamn^, mu^kJitg nuvL bduiUfixuiJ uih» att mi^ai t« fmmc eotfruieic. snr 
9(«fltjb«:iiciii^ 11*4' vprk uf coimtrurtiuiL IK'e ihisk i: probaiue Tbc an jcii 
mUmi fr4-r pubnjjtt^d to tiif rciten cif but ccmtmniLitT vmr mm 



Mlijr r«i«)«'iv«(j vf mvTtr (prmrrkUx Bu.y}tarU>d xhaai liu&. Om of & iicbl xa« lif 
3]^#Jf. l^'.Tt^T v*7« fur kxid 72^ ayiinflt tbe iflBnc of iIh- iHmd&. TTW ^tmit if 
lite c'ktfl 1(111 i» iIm- flivre JTmarkkble trbes it it rflmfimbBrec zAtxi n T3r 
eMBsitUid itM' rJlr to ui ncpeDditnrf of mort tbfta tSbJKKi.{IO{L iW 



ttmi «f tW ' ' 0««iif Birer Pro>iieL ' ' But, whi^ tbe t jtflzc of xhf dcj tti cttagyL 

ia tbit vumjt^ukuXAt mmaner, tbetr a}>proTi3 of the fimpoBed piax fir t«: 

ma ftdditivfiikJ vrnttr •Dpp}^'. and tbeir remdiiieH tm proeaed irix^ is 

it kM VM*fi d4»ea>«>d iriM', before ftflking tbe |*eople ict "^^"^•^ xbe isne cf 

«4b€T U«df fvr tbi» pnrpOM** to bftre tbe plaaff pfewed vptn, mad apprrT^c ^ & 

b««/d vf f.^iup^i'ettt t^ipjioen. uf nationaJ repntstiom mad ]ie;:C2Siiiiiif m:;« 

wmr hfiDic ?'^Ad.i>rt«td wHb  view of engaging e jLp e jlm for tldf wmoe. 

n^ Owesf Birer it fed br Buneront creeks mad spriafs CTemxctc bj 
BeJtisf n'/w is tbe bifb Bi^rrmc, mad, mceordia^ to relimble report^ it? BTcn^ 
flow, doriai^ tbe jtrur, probmblr exoeadi 25,000 auacr^m iac.bftL. v^em ii 
e^vlrmleiit t> m dmilr n^lr of 325,000,000 gmUoam. Tbe mttTarxrreaeiB af tke 
Owemt Hirer bmmim mi m wourt^e of wmter mopplj is gremllT cnbmafed v^wa ve 
eosmider tbml tbe l»f Ami^elem Birer ema bmrdhr be depeaded opc«a z-o jield 
more tbma ZJ^tO laelief of wmter, coaitmat flow, for tbe aae of tbe eitx. 

Wbile i)us ebief raise of tbii project is tbe mbaadmat snppH- of wbokaome 
water, «oflS«;ieDt for mil tbe fatare needs of tbe eitr, jet we feel tbmt meatioa 
sboold ilso be mmde, mt this time, of tbe opportnaities tbere will be for tbe 
dermlopmeat of elect Hem] power mlon^ tbe line of tbe water eoadait. Ibc 
elermticin mbore sem-lerel of tbe point on Owens Birer wbere tbe eitr wiD 
probably estiblisb its flrtt direnrion works, is mbont 3,800 feet, or nuire ibaa 
3,600 above the elermtion mt tbe Citj Hmll. It is eatimmted thmt, from tbe fmll 
of ibe wmter mt points mlon^p tbe eondoit, at least 80,000 borse power oiigbt be 
dereloped, so that tbe eitr would bare, from tbis sonree, after ligbtiag its owa 
aireeiaf parks and buildings, a large excess of power arailable for domestie 
and other purposes. It is easy to pereeire that the amouat of rereaae that 
night l>e derired from thb source, together with the net income of the water 
dapartnent, would be suiBcient to meet, if not the whole, at least a substantial 
part, of tbe indebtedness to be incurred by the city in completing tbis 
projaei. 

ft seems to ui that the importance of the Owens Birer project to tbe 
City of I^s Angeled cannot be overestimated. Not only are the present 
•oorees of water supply inadequate to meet the additional demands that will 
raaalt from the rapid increase that can reasonably be expected in tbe population 
of the city, but observstions made at various points in Southern California 
•bow that the existing sourcei of supply are becoming exhausted. The entire 
•iirfaes flow of all streams in the territory surrounding the city is appropriated 
to dirars uses, and in addition, waters are being very extensively pumped 
from tha available water-bearing gravel beds. At some places in Southern 
Callfonilb the water plane in these gravel beds has, within the last few years, 



faltea u much M one hundred feet. It is, therefore, apparent that, without an 
additional water tuppl}*, not only mu«t the marvellous growth, of which the 
city Is to justly proud, eease, but the comfort and safety of the present 
population would be seriously menaced. 

Thf pu<*bIo of I«o« Angeles was founded on the site of the present city 
for thi* rrason that the stream, now known an the I^s Anf(eles River, afforded 
•B ample water supply, lM)th for domestic uso and for irrif^ation. Much, if not 
ail. (if 1h«* irrnwth from the original puvblo to tho jtrcscnt <*ity has l»een dne 
t«» thr availability of this water supply. The very existence of the city is 
•tfp«'ii<lfnt u|K>n its water supply, and thi* limitntion of its water supply must 
fix thr limitation of its ^{rowth. We believe it is n*asonablr to expect that in 
prf •portion as the water supply obtainable from the Owens Kiver Valley Is 
«:n*.iTi'r than the pres«*nt supply drawn from the L«>s Angeles Kiver, so will the 
Bvw Los Angeles which will follow the bringing of its water supply from the 
( »«pn« Kivrr Valley Iw greater than the present city. 

liffiirr closing this report, we deem it proper to refer to the fact that to 
Mr. }V<*«lrrick Raton shouM l>e ascril>ed the credit of originating the idea 
that thi« rity should go t<) the Owens Kiver Valley for its water supply, and 
Wf ar knowledge with pleasure our sense of the value and importance of his 
iM'r%i«*«'« in connection with the inauguration of the Owens River project. 

Very res i>ect fully. 

.INO. J. FAY, JR.. 

FKKD U BAKKR, 

.1. M. KI-UOTT. 

M. II. SHKRMAN, 

WM. MKAD. 

Board of Witter 4'ommi!«4i>>ner4 of the City of I^ts AngeleSL 
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INTRODUCTION 



To tb« HoDorahlc RoiH of Water Comminionert of the Citj of Lot Anklet: ^ 

0«DtleiDeii: Pnrauant to your request made by resolution at your regnlmr 
neetiBg of March 0. 1^05, the und^rgi^ed proceeded to the taak of eoUeetlaf 
aad tftbalatiog the data which forms the bases of the report we herewith 
have the honor to submit. 

Your instructions in their broadest interpretation were, to iBvastigat^: 

(1) Tho present source of Water Supply of the City of Loo Angeles. 

(2) The limitations of tueh supply. 

(3) The present and future needs of the city, and ineidentnlly that of tht 
surrounding country. 

<4) Available sources from which an additional lupply may be obtnlatd 
•onth of tho Tehaehapi Mountains. 

(5) An estiq^ate of eost of tueh additional tnpply. 

A enrefnl perusal and study of the reports of the Superintendent eontnined 
in the Annual Reports of your Honorable Boan!, reveals a condition of tbt 
city's water supply which should be regarded as threatening the future pro«- 
pority of the city were it found to be impracticable to supplement it with 
water from some other source than the one at present drawn upon. 

The data contained in the annual reports, and especially in the ono of 
IMS, go back far enough to give reliable in/urmation as to the yield of tho 
Loo Angeles River and the San F>manflo Basin which supplies it, throogil 
a period that embraces within its range a cycle of wet years followed by 
a tucceoaion of eitremely dry seasons, and into the present time, which maf 
be regarded aa a perio^l approximating average conditions of precipitatloa, 
for by adding the rainfall of the last three winters and taking the mean wa 
have an average of 15.93 inches, which is about the mean of the 27 years throagh 
which ofllcial observation* have been made and record kept. It will scarealj 
be aeee sa a ry to burden this re|»ort with matter pertaining to the nature of tka 
city's title to the waters of the Los Angeles River from which our proasat 
supply is almost entirely derived. This right has been fully and irrevocably 
established by many Court decisions, and we may here aavume that in so fftr 
as the needs of the inhabitants of the city are concerned their right it 
paramount to the extent of the total flow l>oth nurfare anil tub-surface of tht 
rntiro drainage basin in which this stream has it* origin. 

Snmouuiiing the present source* of water supply, both temporary 9m6 
permanent, for the inhabitants of the <'ity of I»« Angeles, thoy ars at Ikla 
writing (Jnly 1, 1900) as follows: 



Tk« winter of 1904-5 3ri«l<l«(i « rAinfmll of 10^ inehet, whieh is aboat 28 
per cent aboT« the normml. This increased precipitation has serred not aloae 
to check the decrease in the discharge of the stream which had been eoB- 
stantlv diminishing for eleren jrears, bat added to the flow of the Los Angeles 
Rirer sbout three feet a second orer what it was on the corresponding date 
in 1904. 

In the mesntime the city's popnlation has increased not less than 12 or 
15 per rent in the past jear, but so effective has the use of meters proved that 
St no time during the present yesr haii the ilailj consumption exceeded 37 
million gallons per daj, which lesves s reserve of about 9 million gallons 
should the vield of the above mentioned sources remain constant, but it most 
be bomp in mind thst as the season progresses there will be quite a considtr- 
sble shrinksiee in the flow of the river and pos^ibljr some decrease even in the 
vield from the other sources. 

Quoting sgain from the report of 19<>4, we believe the following sentenee 
to fullv state the true condition of sffairs: 

"While it is true that all efforts made by the Department to increase the 
supply have proved successful, it must lie admitted that we will have abont 
reached the limit when the Slauson Avenue welli and the group below the old 
conduit divernion of the river are exploited." 

Fseing this condition, which bey.md question is a true statement of the 
faetR, we here present the result of our in vest illations of the amount and 
availability of other supplies, preceding which, however, we present a review 
of the growth and development of this and neighboring towns in the past* 
together with graphical diagrams intended to be prognostic of the fnlara 
p.>pulation and its needs in the way of water supply. 

Kortunati*ly the collection of data for our purposes was much facilitated 
by the fieientiflr and thorough work of the ITnited Htates Geological Snnrej 
Depart m«*nt, whieh. recognizing the great eeonomic importanre of water in 
this region, made |»ainHtaking and elaborate investigations .>f th^ resources of 
the country in this vital particular. 

In addition to this reliable source of which tret u»«* was made bj as, 
there is eitant in the records of Honth<>rn California a vast amount of lafor- 
mation that was originally collected for use in the many fiercely contsstad 
lawsuits affecting wator right* through.>ut Southern <^*alifomia and which 
alone have given hydraulic engineers of this rountry an exceptionally sccnrate 
knowlnlg^ of the limitations of its water supply. 



OBOLOOT or COASTAL BBOION. 

To facilitate a more complete appr«*riatioii of the phyiiral conditions which 
govern the present supply, a map («4*«* »ri*ompanying folio of Kshiliits) kai 
been prepared, showing the controlling mountain ranges. th«* prineipal valleys, 
the drainage courses and their water ^heils. 

A glsn^'e will suffice to show thi* iio^itiftn «>f I.os An,;elr« with relation to 
the Sierra Mailre range on the n*»rtht*a«t, th«> San Krrnsndo Valley and the 
l^ns Angeles Ri%*er on the northwe«t. thr Ssn (tabriel Valley and Kiver ea 
th^ east and the Toastal Plain on the south. The geographical location of 
oor city is thus seen to be most favorably situated with relation to the 
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KA *»../. i.ts»».hi uinl M«i! tit ilitf virrtti^rii ot th«* Suu Fumando Valley, and werr i* so: 
0A,$ tht. »titlu$iu\ ritimiilniHlioiiM ihttiniHMtd later in thia report, it mi^: tie 
s*w^*jf*4M».»i Mitel Hu rifulil liit«i HUKiiitfiit the city 'g water supply by ntilinug 
pfcA »»aii.i<i uf iiiti hui* iImI)i1i1 Hwtflt MUft the Arteuan Basins of tae Coastai 

$.Ui».i4f Iff n*u aiJiilli 

A •liiiH <11bi:iim|iiii riivprtiiii iliu ciwiMitml features of the Geolog;.- of t^ 
MH^^huh'lih^ iluuii'lfl iitMv amiial lit h oloarer untierstanding of the hydro- 
0*m^^f4U t uhilUhtum |iiiiili)llit|| Lutf Allgeles. 

tiu lliu iifiltinttkl, li^ ritfiiri>ui*t) tu Kxhtbit No. 1, we notice the lofty nm^ 
h$ lut. tiit.tnt Mudiu M till II I M Ilia. It u hctrtt that the waters of the Los Angeles 
4u4 tAtth huitHu\ UuuiM hu\u I hit If ort||iii. The Los Angeles Hiver is boi 
}t*»liiiitit.ti «•• lUiMn 111 Ihu HiuiiM MadreM, hut, as its Waters are almost wholly. 
/$t4U in I III. iwiiMuiiritiiiiu MUii HinrMue 111 the oxteusive valley gravels of the atom 
fttutS Utim liiii mil II 111 Mill ■lii|iiis duiuig the periods of heavy rainfall, it eaa 
«»lll« f«</|4»)»:ljr liu ululutl that the river origiuates in the Sierra Madre Momi- 

Im |<a«l «i||u» ull III* the ouuiitrv i>iU|{ between the main coast range and 
\U^ i«».i.<iii ha» liuMM ■iiluiieriied. The higher range of mountains north of I«08 
4M|^».b-fe !• u|i|iiti*iiiiulul> imrHlleted by a range of hills extending from the 
M«^U Aiitt Aliiuuiaius vn enter ly t«i the coast just north of Santa Monica and 
iU^'kiUi. ft«llii«viii|t ^M' ^^'** i''(ii4Ht. This rauge east of the San Gabriel Biver is 
kmt\^t^ u« ihii ruuiilu HiIIm aiiil we«t of Lou Augelea as the Cahuenga Monn- 
UlMn I'huit: uiu HuverMl minor grou|Mi of low mountains interspersed between 
\Uiii»» liuiullul ntiiyuM mill the>- limit aud form the rather extensive valleys 
m| Miu iduii llalifiul aud Hau t'^eruaudo, 

tiiiMlh of Mill ('ahiieuuM Mouutaiutt and I'ueute Hills we find a broad area 
ut ]]h fei|uiiie miluM lUteudiug praotit^ally to the oeean. Its gently sloping snr- 
fauM is only iiilurrii.|ded hy the low range of hills adjacent to the present coast 
linn. This klighi uplift is indicated at its eastern extremity by Signal Hill, 
Miirlh of l.ong Himoh. I In westerly extensiou passes just south of the Palms. 

At the most southerly limits of the Toastal Plain between San Pedro 
and Hudondo we And the Palos Verdes, a range of hills attaining an altitude 
of IHIKI feet alii've the sea level aud forming a buttress in the present shore line. 
In past ages the oeeau had free aeeess around the base of these hills and 
at that time they formed one of the presetit group of Thannel Islands. That 
the ocean one^ covered the land north of the PaUui Verdos, and in fact all 
of tbe Ooastal IMain, is elearly deiuoust rated by finding marine deposits such 
at shells, bones anil Ash, fossilised MoUus\*a« eto,, not only on the surface of the 
TAlley but on the mountain slo|»es at ovMisiderable elevations. 

Many certain facts may be deduced by a study of the products brought 
to the light of day in the sand buckets when artesian waters are sought for 
at oonsiderable depths. In this manner Nature's handwriting most eloquently 
portrays the titanic forces which have been exerted in ancient times, when 
portions of the earth, now covered by hundreds of feet of alluvium, enjoyed for 
a period the benign effect of life giving solar infiuences. The well drillers' 
feeorda in thia neighborhood contaiu entries of numerous pieces of bark brought 
forth, pine loga encountered and |>eat beds penetrated, at depths varying from 
OBe to flsven hundred feet. The gravela in the Ronton Artesian Wells brought 
«p from 750 feet below the present surface of the ground are indicative of 
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frttb water snrfaee defKwit. Theie incontrovertible faeti demonstrate tkt 
aplifting and tubtidin|{ of the earth's crust. 

It was probably during thi*se |»eriods that the lower ranges of bills and 
mountains lyini; between the Sierra Madre and the present shore line wem 
formed. 

It is, ID fsrt, quite certain that at one timp thin lower range, as wall 
as the valb'v Inndii, was roniiidrriibly higher than nt prvitent, for it is a matter 
of record that th<> wellH drilled in the break of the I'uente Hills, throng 
which the Ban Gabriel Kiver finds its way, have bi*en put down several hundred 
feet below sea level without encountering bed rock. This fnct would indicate 
that when the channel wan rut out originally it munt have been at an elevation 
above the sea and at some later date subsided to its present elevation. 

That the mighty contract i«ins of those early days were not continuous and 
uniform is also well markeil. Some loralitieii were subjected to a buckling or 
folding of the strata in greatpr or lens degree than adjacent districts. Wa 
know that while the bed rock at thr Sao (tsbriel Narrows is now below san 
level, that the !»ed nick in Los .Angeles Nsrrows is some two hundrad 
fret above the ocean, whib* again farther up the Han Fernando Valley l>oringB 
have baan reached below sea level and not encountered bed rock. 

Probably the local disturbances which produced the greater elevation at 
the l^s Angeles Narrow*, accounts in a manner for the clay deposits in the 
dcptha of the valley above the Narrows. 

It is a well known fact that torrential storms in the mountains producing 
erosive action fmrTv groat quantities of detritus into our valleys. The law of 
gravitation elTectually regulates the tieposition of the flood materials; whora 
the torrent bursts from it* mountain canyon thfre we find the great bouldar 
masses, for gravity has inexorably demanded their retention as the first result 
of flecreaeed velocity. In a like manner w** finil as we progreM into tha 
valleys a decreasing size of ilepositei) material, until when some obstruction 
is reached and the waters form into great res4*rvoirs or lakes, there we find 
beds of fine alluvium Knowing in density as depths are penetrated. Thif 
is but an illustration of the San Kernantio Valley conditions and the damming 
op process was produced liv the compression in the earth's fobU now evidencad 
at the Narrows, where the t>ed r.>ck as note«| above is nver two hundred feat 
higher than the valley lied rock. 

In theae commercial days few of us stop to realize the kindly hand 
Mother Nature has been extending'. We granp the opportunity, utilize tba 
pro*liict ami consiiler not its origin! AX onr doors we finti an extensive valley 
in which the ages have been patiently laboring: first building a great dam. 
then storing up the mountain debris and conserving in it that preri.tus fluid 
without which nur lanil of plenty anil prosperity would indeed lie a ilesert 
coratry. 

The crustal movement resulting* in the antti-Iimal fobi df the <'aliuengn 
and Puente HilN and producintr the ratrhmeni iirens nf the .^n Kernaailo and 
Qpper San (Sabriel Valli*\i. wa* duplii'at«>i| in .1 iiiin<ir ile^ree in the uplift 
heret.ifore noteil .i« extenilink' northwf«terl\ frittn Si|*iial Hill near l«oag 
Reach. The structum! ilriails i*f this ri»;i«tn! I*l:iin uii'l the resulting artesian 
waters, will |»e treated later in this rejmrt in :i »i.e.'in| rhapler. Suffice It hera 
to say that the agencies fnrmini^ the upper \alle\« Imvi* in nalornl urder 
productive of the artesian liasins of the l.iwrr roast. 
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ib Lbiiii, wucilirr at its up|M*r ur lower rim, etc. The GovemmeBt records 
•tiow many inatruetive exntnplca of tbe lowering of the water plane. A few 
ritatitiu» hrr<* of wi'lU whirb are not except ion« but merely general in character, 
may \»r int«*r«^ling. The water in the Johnson well, located north of the 
city »it Han liernardino, haa lowered from fifteen feet aix inchea below the 
groun<l «urfB«*i* in Junv, l^iW, to forty-five feet below in June, 1904. In one 
wvll ni*ar San l)ima« the wiit<*r planr han fallen d5 feet in four yeara. In the 
well nf J. H. Neff of .Vnaheim in March, 1898, the water stood 23 feet below 
the «urfacp of the ground, and on August 1, 1905, it was 52 feet 7 inches. The 
Wilttam^ wrll near Man Bernardino flowed over the casing in 1893, while Imst 
yrar thf w.-tter stootl 38 f<*et l>elow the surface of the ground. Many instaneos 
similar in character could be cited, but those noted above will suffice to 
demon «t rat p the seriousness of the depletion of our underground supply* 
Almont pvrry rancher who has been de|>ending on pumped water for tho 
vitality I if his archar<lii has realiaeil the decline in the plane of saturation not 
111 mu<'h bei'ause of the decrease in volume of the supply but because of tho 
inrrravTiI i*fist. 



CITY DZLIAirD AND SUPPLY. 

It has become fully recognized, by students of this probleoi, that tJlo 
liait of the present available water supply for the city of Los Angeles is beia^ 
approached. This is also true of Hollywood and Paaadena. Thia may be too 
strong a statement to readily accept, but investigations of the past ten yosrs 
la connection with data previously compiled, so forcibly present facts that s 
eoac1u«ion differing from the above can only l>e arrived at by aasuniag that 
nature will in some bounteous and providential way come to our rescue. Hhonld 
we have a series of wet years in which the rainfall is above the averag«>, the 
aeeessary withdrawals may be made from the gravel beds without lowering 
the water levels, but even with an uninterrupted sequence of wet years tho 
growth of our city and it* surrounding territory if continued in a ratio ot 
all similar to th«> yrars juM paMed. will demand all of the water which can bo 
devrloprd from our prt^sont sources, and that, without allowing a surplns 
for the recharging of the already depleted underground sources of supply. 
On tbe other hand, should nature continue her delinquency for an.ither sorioa 
of year* similar to those of lH97-(>9 we ran surely nntiripate a shortage, unions 
all development and progress. l»oth rommerrisl anil ai*rirtilturnl, cease. Tho 
third annual report of the Bonril of Water rommisvionem of the I'tty of Liis 
.\age]e«. ilated N"%'em)>er 3i>, }{t*iA, «hnW4 th;it thefi* vn-rc thrre |»4*riods during 
the summer nf ]tHi4 when thi< witrr i'on«iiniption of I«<i4 .Knijele* exceeded tho 
«upply by nearly thri*e :in>} iiiM* linlf million *rnll<in« per day. The report 
further states that "it wn« only by .^fii^'aling t* the peniilii through the proas 
anl otherwise*, to practice the 4tri<*te!at e<*nnomy " th:it the (-nn^timptinn Iropped 
safiSi-iently to allim of filling the lioiiirntic re^ervnir* a^rmn. The «ame report 
statr« that the cit y > supply wnn only endani»fre.l luntij ilie three extremely 
h'lt (•«*rtn<N and that the minimum «upply ni%^ •>(|nil tit ihr maximum with- 
IrawaU at nil other times, but that the rn.-irisin |fft nftrr supplying the amount 
actually ewential for d>tnit*«tii- u^e iliil not fiermit of any water for the Park 
lakes during that season of the year. Again qnntini; from the report moa- 
tioned above: "In former years when such heated terms occurred It 
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■' •■ • !«;■'•;_ .*•. I 4 /<>'>rfi.i» •» -ijitTviti.'/ti of ^14 riaoff Ji 

• =•'" '•• • ' "< f'*' .i« »*"•, fi:4v ^^ f*?»ri*i u i:iT2'*a^e. 

(■.••,i' t i., '.,^<t„^ »hi- 'iri'^i-'t^. low Rtftj^* zi :ir "wiser 
■''■''* ■"■  I'l... .1'/ t., „ .,,., ^ ^,,1 ...,„.^,.i|,,,.fi»:v % *!ijfb' 'i*zT** :f c^fr" 
'"'  :'i»j.i».)- .,^ .itiL^^ ..f, Ml*. ^.iFf 4i.i»T. '• 

* ' ' '"••• •" H"^ i>r*'AH ■ifTi.Tinjj »"Jirp»u:r.s aa-l 

' -i-i''. *».!»'. ....l.M.M.-.iJv w«t!I rfii-ant. are :nasif*«t:T 
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#*ii. Mi> wii'iMy iiiir:iriiiitrtr with the h v iri^ijTar-^ 

'■'* ■' **•■ '•'■••■ • 11.M1..1, Mm i.ivi.r.-. «fi fr«Mi»jenrlv teaiered 

I ' "^'^ '  «•'•■•' •■• «« ••■ wi...i^:,. of !.Jm, f,u:t no wea known 

■''"*■ "'■' ■*• ' ••"'• r i.tio '•liKbtesjt ixnportane* 

■ropriated long ago 

if; the first to dry 

r**Hort to pumping 

Troni perishing." 

!• I> 'I I .1 It III*. 

' ^^ Ill :.ii..ii,.iH .if I.iiM Angeles). 



 '■' •*• '•••11 xli«niii .if Mio i«Ii|^i 
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V';;  ■'" * "" • ' '■• > hanlH r 

' •*••' ' * • II. 1. ..I .1 I, , , ». . 



BAI1I7AU. IV LOS AMOBLBS AXD MOUHT I0WB. 

8q^Unb«r, 1904, to loptimbtr, 1906. 

LfOs Aii|;clei Mt. Lowe. 

September, MH 2M 1.5U 

October, • • «» 

November, • • l.a»» 

l>erember, •• 2.4') 1.98 

JftDUArv, 1905 2.r»7 4.0'J 

Febru«rv, • • tt.m} I2.r>a 

March, •• 6Jmi lo.o« 

April, '• 35 l.«7 

M»v, •• 95 4.ni 

June, •• no m 

JulV. • • <MI IN) 

AamiHt. • • <wi t)U 



rUTUIS BBQUTRBlfWWTS OF THE CITY AND 8UBUBBAN TOWNS. 

While the exiHtiofr watrr lupply may hv auffirient ti> meet the preaent 
(lemanda of I^a Anfj^li>ii. th«* futiin* (t(*\'elopiiirot an<l pr(M«|M«rity nf the citj 
if (1«'p^D«Jrnt n«>t only on nn n<ltM)uatt* (lommtir mipply tn me4*t its own fCrowiB^ 
Deed but alao for thone of ni'i,{h)Mirinir muniripalitiffi and ai^rirultural laada. 

Kor the pur|>ofiff* of makinj; an niitimati* nf tho fiitiin* growth nf Lo« AnKelei, 
Kxhibit No. 2 haa been compiled, the horir^ntal acale repreaentinjc the yean 
at indicated, the vertical acale ahowinf; the population. On thia diaiirram the 
city'* paat pt>pulation from tho yi*ar lH8n in reprf<t«>ntpd in four wayi: (1) 
by the eetimate of the Lo<i \n^v\et rhamber of rommcrcf*. <2) by tht* 1'nfled 
Statea ceniDH, (3) bv tht* pNtimni«« baned on thi> number of watrr aerviee 
connectiona in ua<> and (4) by tho entimato baiied on tht* rity nchool cenaiiB. 
It ia found that thf* (*ity hail quitr n uniform growth brtwff*n thi> yt-ar< 1H80 
and 19^. Since th«* latter date it hH« befn mure rapid, thf population being 
about 200,000 Mt the preaent time. I*r.ijertini; th«- :ivera|ee rate of i^owth for 
the yeara 1H95 and 1905 inrlumvi* into th** fiitnr*-. we finij that !«o4 Aaitelea 
ahould have 2.V).0<)0 {leople in 191.': ajtMHio m lUls and 3!K).ihni in 192.V 

The water conaumption of Lon An«;e|f4 in thf paM hn« lH*rn in eiceaa 
of .^Ki gallona |ier capita, but by the p.irti»l nicti*rini; nf the city thi* amount 
ha! decreaaed to 190 ^Uona. and it i* believed that thi« quantity eaa be 
farther reduced to 150 gallona [»er cnpitii by ritmplete metering without naj 
hardahip on the consumer or injury tn the lieauty of thr eitensive lawna and 
fardena. Thin conaumption of Lin i^allnn* per capita i« 25 |>rr cent irreater 
than the average conaumption of 47 iMtieM in the Tnite.l Htate« raniriaf la 
population from 40.1MX» ti> 400.0imi for the yt-nr Umhi.* n m not an uauaaal 
eoaaamptioD for raltfornia townii. Therefore l.'o ^albma |«er eapita |4*r day to 
accepted aa the baaia of eetimate* for future need*. With a |MipulatioB of 
390,000 IB 1925, Loa ABKelea will require a ilaily lupply of 5N..MI0.000 galloaa 
or 90^ eeeond feet» 1 aecond foot lieing equivalent to 046.000 gallona per day, 
or 50 atiaer't iaekea. 



*Beport of Ike Board of Water Commivaionera for Loa Aafelee, 1901. 
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LosAn^^les Cit y w^after v/prks 



Diagram mhowin^ Infrr^flftc IQ Populaitlon 




€a^im^^m4 Cr^wlh 



dttnat«d "> 



leooo 
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if...-^.nku.e aiiOMriJi|/ I (n- |faiit jiojMilutioii aud estimated future 
 a' 'ii L-t.- Ai;,<i-iri« ii.ivi- li»«ii lompilfrl fortij*- Bubnrban riues of P»«*fl*^ 
..I.'- J^yi.^ ¥*•*./■] Aij «aIiiiiui.i- liai»iil on tlii- Hcliool cenBUB of Paaadem indieiiei 
i..-^ 'I. *!., i,.i(. ., |iiiD<iii iiojitjlui 11*11 «if H.O'Mi (KPp fixhihit No- 4 . ProTeetxag 
ij.. up«*..'i/' «^»« "' giowUi l«ir till- >«arH 1»95 lo 1905 ineiunve laxr, U« 
l.^'..i' i' ,^ a.-.fliji<ii:<l iliui J'iihaiiiiia will have a population of 36.(K»0 is Ifc^. 

i«« i.i.j/1'i ^i»iwii, III Jiiillv Mifixl htiK h«^en rfuiarkal^le. Having aeveioped it 
.1 • i, .•■ li.i >'..i#e i«i/jh ii • ..ijiiiiuiiitv uf alioui u hundred people to a proroerous 
• ■^»i. -yf ]»»'*</ jiiliiiliiiaiii-, Mith «v«;ry opportunity for contiiiiied prosperity 
i«v. .,j; ^'!«i|i<.ii« ^.i'« I ..ij|#|il\ ThiH rapid iiicreajw of population in so skon 
a i.ii.« ii.f«ijK I if iii.il*! .1 |>iiip)ic« V hu/JirdouH, but the rate of jiru»lh for tbe 
.w^i fi.4 ^<.ifr iijilii ,jii :• ttiui Jli>ll\wu(>d way have a popnlation of 9,000 n 

Jf.. ^,* t '.Ljiiiii ' •.iiffiiiiipiioii 111' ihifHi> Huburban cities up to the piesen* 
iiii.4 i.^j- !.• 1 J. • /I t.iv.t^aiii. paitiiiU\ ilui> to th«* extensive lawns and garden* 
•»!.■: 1;.- ji..ij.'» .if ijifttin. Tin- ui;vv (lt>iu«)Hti(' demand due to the aabdiTiaion 
*it )ji.i/ai<'i ,iiJ..ii.i,- Will ill iiiiii riM^uin* an amount of water fully as gr*** 
^i \\.t i.i.ii M uJiui.ll '-•m.-^unipiiun. Th»' preHeut per capita conHuniption i» 
i'iMa/!i jiu J.- u\,*,ii\ ;i4/o ijulliiiip piT day, notwithstanding the fact that meters 
lit '.itfi <i i:«ii jmivt-U A i.iti tit :!(in i^allonH in wade the basis of estimate for 
f.j.j#«. I <ift»uiiipijiiii ti/i JMidi I'usudima and Hollywood. With a population 
iff Ai-^hhU iiil.ai.iiaiiir J II lirjr. l*aii!idrn:i will require 7^00,000 gallons per day 
ut J J .' .-• ' <#iid frtt Jliill) Mnuil, with un uMtiwated population of 9.000 in 1925 
Mrill fii|iji«i l^hii(j,o<jn gulliiiiH prr diiy or 'i.K H4*cond feet. 

\myi^u\^ ,u In piiU'tiri-d whrrt;vLT a water supply is available for any of 
ilii li^ii* iillijial iiuiiiM HNiiiJiiiidin^ tilt* city. Precarious supplies for higher ele- 
v.iiiiijii* all .jfi iiii-i|full^v iiliiaiiifd t'i-iiiii tiiiiiH'lH in tho mountains. In the lower 
■iiatiiiii^ lilt ailcNiuii and |i;roiiiid wuliTH ur(> drawn upon. In this manner 
liijittiii iijit/aiH.ii hlL^ Imtii pnifticfd in tln' San Fernando Valley in the vicinity 
nt Miuliiiub ami J'lTniindii and from I'liMadcna and Monrovia to the Narrows 
Iff iiir tiiiii (jaliiii-1 KiviT Itidow Kl Monti*. 

ItUgUilUiMBMTB OF 8UBU&BAK LANDS. 

'i'lin lot III aii-a uf liirii clii.Mri land im the I'iisadi'iin Mesa from Fasadena 
tij liiiaiir. iiiiil iKii liii-liiiliri^ till- rity of l*aH:idrnn. is 19,520 acres; from 
Aliiumbiu and Han (ialiricl iiihI to the Man <JubrioI Kivor, 23,680 acres, a total 
of -lli/.^oo wvn't*. 1)1 tliir^ liiiiil WrM< 1 liaii ono-foiirtli is now under irrigation. In 
i III' Man l''i'riiiiiiili» Vailiv Ih'Iwi'i'ii K:ivfli' Kock and Kurbank there are 13,440 
uiTt'n, of* wdiii-ii aliiMii iMH' I'oiirth is now irri^al.cti. Above Burbank in the 
Hun Kirnaii'li* Viilli'\ an<l Lii Canada Vallcv tlioro nr«> 93.000 acres of choice 
hind Willi iip|iiii\iMi:itrl\ :<jHi(» ii.iT.M siijipliivl with irrij;ation water. In the 
diittrirt hit Willi Ix.uili.n- :iiid Santa Mioiii-a i.** an ari-a of Ai^JjT)(^ acres having 
IfHH Ihan {j.'MMi jiium imdi-r irii;ij»t ion. Tliis total ar»'a ih 190,000 acres gross. 
AHHinnin^' a diit\ of l' a.-if Iim-i/ this aroa would r»^»]iiiri* 3SO,3S0 acre feet 
per yrar or ."»•_!;'> '•ironii fi'i'l .-out inuoiirf tlow. »)ni* si'cond foot boing equivalent 
to 7li-l aiTr fci't pi*r yiMir. 

* Enough watrr to rovrr rnrh ai'ro 2 foot deop each year or 1 miner's inch 
to 7^ acres for six mouths* flow. 
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TOTAXt FIBBMT AVAILABLB lUPPUBB AMD PUTDIB 

The BitfftB supply from the Los ADgeles River for the sammer of 1904 wm 
42.8 second feet. This is probably the minimum summer flow of this riwt, 
but it is uafortunntely true that the minimum supply controls. The flow 
of the Arroyo 8eco for dry years is taken as 2 second feet. Other soureat 
are either tn«i|{niflcaDt or are diiitinctly depleting the stored underint>iiad 
supplies. 

In 1025 We find Los Anseleii. Pasadena and Hollywood will require A 
total of 104.5 eecond feet. Subtract ini^ from the total estimated requirement 
of the three citon. in 1025, the supply from the Los Att|(eles Rirer and tht 
Arroyo Seco, wc have 59.7 second feet or 38,585,000 /aliens per day as aa 
estimated deficit in twenty yearn for the towns alone. This estimate does not 
iadude the quantitieii dcvelo|»ed from what may be determined as underground 
sources referred to in the introduction. 

If the requirements ^f nearby agricultural lands is added to the estimated 
future needs of these citep a total of r>H5 necoml feet in required as the amount 
of water which probably rould be adyantageously used by the City of Lot 
Angeles and vicinity within a twenty year |>eriod. The seepage and return 
water fmm this large area would materinlly aiiiiiiit in sustaining the decreasing 
water supply of the Oastal region b«*tween Santa Ana and Santa Monica. 



urn AMOELES BIVBB-8AK FEBKANDO VALLBT. 

The San Fernando Valley because ^^t the proximity to the city boundnrlM 
of Los Angelet and because its waters flow by gravity to the city reservoln^ 
In the most feasible location from which to obtain a domestic water sap|^. 
The present gravity supply is entirely from thin source. 

The area of the San Fernando Basin sbove Tropica it ae foflowe: 



urn AWOBIAS vrvoL watee ibed. 

Sq. Miles 

Rig Tejunga 118.6 

Little Tejunga 21.8 

Pacoima 35.6 

Total hi'^h riiii'int lint ...174.0 

Foot hilU 152.0 

Vallevs .. 4 i:5.« 

Total 502.5 

The fl«>od watem of the Little and Hig Tejunga an<l l*s<*oima are ducbargod 
from their mountain canyons onto the absorbent granitic grsveU of the (Inn 
Fernando Valley, where they quickly disap|>esr, forming an underground body 
of water having a slope to the nouth. This ground watrr coming into contact 
with the Cahuenga Mountains in brought to the «Hrfiir«i. producing the Lon 
Angeles River. R^ing Altered tbrouffh the graveln and covered H has grant 
conntancy of flow and purity. 



Ifc^liii Ifin •« HiFta* b i tt i» i Litti# TaguBfn ami 

Wk 9M8r Slat# «i«r tmiliKWvit of Blc'Pigmg*^ riinJ by L> T. 
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VMHtviM ^«««i •* ^i^IivvmU 'v ^h» III till* M^ii^ltburiiuod oi thtrt^r iiMhai^ 
^mmriiil •!' i)h» viUI«v Cut 'Uv -i»«4 *w«iitjf«i|¥f» veara is sliglitij Ims 

\i» <«^iilvmiUw iMv«MN»i«iwk)ul9 ^mvtf (hmm laktfii if th« tlow oi the moustam 
Ait«i4Utt» fi4l>uliu> <v (Um Millo^v, Sut <t w« iMM tli« rttflkuff p^r 3<|iimr« miUi 
Hf^ iii^4k#u««U lot tb«» S)Mft i«iftl>rwi tiiv*»r, ^iiiQli Imma is ui tha saaia naga 
i|Jlj«4li4ii|t tbv l'ii^uu|i«i uiU f^w>iiU4^ 'MUMiitf^ :ijiJ 4|)ipiY thift ratioB to tfaa higlk 
tHA^Utttiuiyt ^*i tbv HaoA b'»4U4Mftao Valiav f<a»ui. i oIom :i|»proxmatiQ& wiU ba 
«»b4iJili«hi» riH? tuuMil )>v<t «4u«4t» ii4aIu »l 'U%i ::ii%a «iabn«l liiv«r is as follows: 



^«ai8. it. 
Sf*k.\'». '>r '^^ Mile, 



AppljriAf ikm9 tgarm we And the toUl dieeharge from the high oioaBtaiM 
of the Bob Fenoodo Vollej to be ae follows: 



tSD DXSORAMa OT TBB MDUITTAXV BAIEV OT TBI Um 



SeoooD. Bee. Ft. 
18M-09 10.51 

1899-00 is.a 

190001 108.75 

190102 15.75 

190203 180.15 

1903-04 81.67 

Mean 58^ 

The estimated mpan diacharife for these six jean is 53.34 second feet. 
The wenterlj two- thirds of this Sao Fernando Vallej and praetieallr all the 
foothills surrounding the vallej, because of the different character of the ooUt 
and roekSy do not contribute to the flow of the Los Angeles River except ia 
flood discharge through the Narrows during the winter. The summer flow 
of the Los Angeles River, therefore, is practicallj all supplied indirectlj from 
the flood discharge from the higher mountains, absorbed hj and discharged from 
the graTels in the southeastern end of the Tallej. During the past flve jonn 
this summer flow, as meanured near the intake of the city water system, has 
been 4fl.5 second feet exclusive of amounts pumped in the San Fernando Valley. 
The amount of this pumped water is estimated at 9.8 lecond feet for six months 
each year, or say 5 second feet for the year. The sum of these two is pme- 
tieally the same as the estimated diechari^e from the mountains. This indicates 
that the city is now deriving practically the full beoi'St of all the water 
which is discharged from these mountain canyons aoil that no lubstaatinl 
or permanent increase can be obtained either from the building of storagS 
reservoirs therein or by the pumping of water from the gravel beds in ths 
San Fernando Valley. Betw«*en F<*bruBry. 1891. ami the spring of 1903, no 
floods were discharged from thesfi mountain* of mfllcient volume to er*nt tho 
San Fernando Valley into the I<os Angrlca Kivrr mnd to wash out bruah dams 
In the river bed at the narrows. 

The City of Los Angeles owns the right to all the water of the Los Angolas 
River which may be necessary for the needs of the city, and during the last 
year, 1904. it has diverted the t.»tal flow of the river, both surface aatf 
underflow. The right granted to thf» Pueblo has l>een exerclseil orer oas 
handred years and the ruling of thn <'alifornia Supreme Court in the case 
of City of Los Angeles vs. ron)«*roy ntatt-s: "This right of the <*ity is para- 
mount and superior to the right;! of the defendants in the wster of th«i river. 
The defendants, therefore, bavt* no right t.i no n«i* or divrrt the wster of 
tho river as to diminish thi* same so that it will not furnish the amoaal 
Booded for the supply of the City.*' The land* of thr defendants in this 
Instance were saturateil gravel l»rilfl in the lower rnd of the San Feraaado 
▼alley from which they claimed the right to pump snd divert water. A 
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Tb« mouBtains •urr<mn<ling the Hmn Kt*rnmniio Viilley are in a for«H 
rm^rv aad practically wit boot inhabitants. The valley iteelf in Moat part* 
la aettleU by rancben. Thi* upiier fKirtion of the surface at ream of the Loa 
Aagelet Biver adjacent to the nettled diiitrieti requires more rigid protection 
agajnat fwllution. 

The immeniM> de|K>iiit8 of gravel brought down from the mountaina in past 
agea, filling the Han Fernand.i Valley to a great depth act aa a natural 
regulator to the mountain floods, Isrgely absorbing the water before it baa 
paased through the valley, otherwise the regimen of the Ijos Angeles Biver 
would be similar to the intermittent flow of our mountain streams, dry id 
summer and subject to floods during the winter rains. In contrast to theat 
mountain streams, the Los Angeli** Kiver at the Narrows has a very constant 
flow, bnt is none the less dependent both u|Min the flood water from the moun- 
tains and the maintenance of the water levels in the valley. 

As measured at the Lot Felix narrows in former wet years the average 
flow of the Los Angeles Biver wasi 75 to 80 second feet. The scant rainfall 
of the past deca«le coupled with the pumping uf the underground water for 
irrigation in the Han Fernando Valley has resulted in a steadily decreased flow, 
ia 1899 the mean summer ilischarge wa" r>7 lu'cond feet, in 19<H) 53.5 second 
feet, in 19U2 4o second fe<>t, in 1903 44 Hefund feet, and in the summer of 19tM 
the flow of the river had fallen ti» 42.h second f«*et, giving a mean for the 
past Ave years of 4K.r> sefond feet. While the supply from the river has been 
steadily derrea«ing. th«> city's |»o|iulstion and itH demand for water has been 
rapi'lly increasing until n Nmsumption of 52.6 second feet was reached in 1904. 

lliat the flow of the Los Angi-lev Kiver do«*ii not make any sudden 
responses to a aingle aeason of plenteous rain in proven by the winter of 1902-03, 
when with a rainfall above the average the flow of the river was leas than 
during the preceding year which had <w:int rainfall. It is only by a series 
.if wet yrar« mi f reeding earh otluT th:it w«' ran h()(>e to find the water plane 
in the Han Fernando Valley mnterinlly iiii'rea^'d in ••levation with a coaaequent 
substantial increase in river discharge. 

A table showing the ineanurfineii!- <if the l.«m Angele« Uiver for the 
summer and fall of 1904 ifi nufllcient to nhow itfi constancy. 

nX>W OF THE LOB ANOBLB8 BIVBE IK 1904. 



Month. 


.Seronil Keet. 


April 


15 


4rt.77 


Mav 


25 


. .4:.H4 


•lune 


18.... 


4:..4.T 


« 1 


24 


4"i.r. 


« • 


27 


. .42.»»f» 


Jnly 


19 


.41.M9 


Auj:. 


9 


4<» :»•-• 


1 1 


Ih 


4n.r»:j 


Hept. 


1 . . 


4<« Irt 


1 1 


2(» 


4«»i:. 


Oct. 


25 


. 43t»2 


N«i%. 


IK . 


4.1.29 


Dec. 


29 


42.9fl 



<a 



The mean flow was 42.82 second feet, while the maximum observed flow 
was 47.82 second feet, as measured on May 25th, or 11.7 per cent above the 
mean flow. The minimum flow was 40.16 second feet, measured September 7th, 
or 6.2 per cent below the mean flow for the period of observation. 

From the foregoing measurements and considering that the minimum flow 
of the river controls the amount available for domestic use, the mean summer 
flow of 1904, namely 42.8 second feet, is taken as the controlling supply the 
City of Los Angeles can rely upon from this source. The deficiencies are made 
up by pumping below the narrows. In this report this surface stream avail- 
able at the Los Feliz narrows is considered as the amount that can be relied up- 
on with certainty and is the basis thaCis used in this report. It has been shown 
in the introductory statement that the amount that may be pumped into the 
mains is material, but in broadly providing for the future as is here contem- 
plated, it is deemed best to eliminate the amounts extracted by pumps from 
the gravel beds. However, the water that is obtained from the tunnels at 
the Buena Vista pumping station during the summer months, estimated at 
9 second feet, is a supply that is believed to be of quite a reliable nature. 



LOS ANGELES BIVBB— TEJUNOA TBIBUTABY. 

The Tejunga is the largest of the mountain tributaries emptying into 
the San Fernando Valley. Its source is in the Sierra Madre Mountains 
at an elevation of nearly 7,000 feet. Flowing nearly due west Tejunga Creek 
emerges from the mouth of the Tejunga Canyon about sixteen miles north of 
the city of Los Angeles at an elevation of 1,500 feet. The area of the basin 
above the mouth of the canyon is 116.2 square miles. The formation of the 
water shed is of a granitic character timbered in the upper portion and 
having a growth of underbrush in the lower elevations. The rainfall probably 
averages 30 inches annually for the basin. A very close approximation of 
the total discharge may be computed by applying to the area of the Tejunga 
Basin the runoff per square mile as observed in the adjoining water shed of the 
San Gabriel River. This indicates: 



ESTIMATED DISOHABGE OF THE TEJUMOA. 

Season. Sec. Ft. 

1898-99 7.02 

1899-00 8.83 

1900-01 72.62 

1901-02 17.20 

1902-03 86.80 

1903-04 21.15 

Mean 35.60 

An organization, known as the Los Angeles Mountain Water Company, 
fcas surveyed a number of reservoir sites on the Tejunga. An application hss 
been approved by the Secretary of the Interior for right of way for one of 
these reservoir sites situated about two miles above the mouth of the canyon. 



Aecordiag to the mapi ileil in th« United States Land OIBee, the area of the 
propoeed retervoir with a 70 ft. dam it 40 aeree and the eapaeitj 1,444 aere 
feet, or a volame tuAeient to aupply 2 aecond feet (100 miner '• inehea) eonttn- 
noua flow for one year. 

Bong h eatimatea have been made, for purpoeea of eompariaon, of two of 
the beet renrrToir litea filed i»pon bj thin eompanj, but not approved bj the 
8e«retar/ of the Interior. One of these is sitnated in the upper Tejunga asd 
has a drainage area of 38.7 square miles. The other haa a water shed of 
87 square miles. As far as known only meainre surveys have been mad« of 
these sites, the top rontour only having been run. With a maximum depth 
of 70 feet at the dam, the rapacity of each reservoir is slightly lees than 
3 seeond feet continuous flow for one year. An amount that could give no 
mat<*rial relief to the situation under consideration. 

The eetimated ntnoif that is available for the upper reservoir with a 
draiaage srf»a of 3M.7 square miles is here given: 



Season. 


Her. Ft. Available 


lA9Hm» 


2.34 


1%9»'(H} .... 


2.94 


190001 


24.19 


1901-011 . . . 


ri.73 


19<»2 03 


2H.91 


190304 


7.04 



The supply avails bio for the upjH^r of these reservoirs would have been 
•ufllcient to flll it during the past ypsrs of minimum rainfall, and the water 
supply would be much gr«>ater for the lower reservoir. 

An approximate estimate indicates that for a dam at the upper reservoir 
site and a pipe line across the mountains through the I«a Canada Valley and 
along the edg«> of the San Rafael Hills to the risrvania Reeervnir, the 
cost would be over $9,000 |)er miner's inch. The diversion line is 2«t.H mllea; 
the first 13 miles through a rough and inaccessible country. The estimated 
cost per thousand gallons for water from this source, including operatioa aad 
maintenance, is about 17 cents. 

A less costly proposition is to bring the wster from the reservoir rite 
approved by the United fitates Oovemroent, in a divemton line, through the 
8aa Fernando Valley to the present head works of the domestic iupply of Ike 
City of Loe Angeles. This lower line would be through the flan Kernaado 
Valley 16.4 miles in length. The approximate estimate Indicates a ciet of 
$8,000 per miner's inch, and including operation and maintenance i>ver 14 
eents per 1.000 gallons. 

The above estimates are suflleiently close to permit of conclusions an to the 
value of a aupply from this source. 

Another and more important point in the Citnaideration of an additional 
supply from this source, is thst the Tejunga Basin represents A4 per i-ent of 
the total mountain water shed of the Los .\ngeles. River snd by cutting off 
any portion of the mnoff of the Tcjanga Basin the flow of the Wn Angeles 
Biver la deplete<1 by approximately that amount. While this estimate !• consid- 
ered. It la not of Impoftaaee, except in a negative way. 
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11.80 


24.349 


35,185 


23.457 


1M97 


14.:2H 


96,270 


139.114 


92.743 


1H9H 


4.83 


15,697 


22.6.S3 


15.1:S2 


1H99 


11.3<» 


10.489 


15,157 


10.106 


19(NI ' 


8.69 


21,986 


31,771 


21.181 


1901 


11.96 


S8,606 


128,040 


85.360 


19<i:f 


13.12 


22.312 


32.242 


21.181 


1903 


14.77 


106,985 


154.598 


103,066 


1904 


11.88 


26,836 


38.779 


25.853 


1905 


19.3A 








MOSB 


12.20 


45.948 


66.396 


44.265 






(or 63.46 m. 


ft.) (or 91.71 Heft.) (or 


61.14 m. ft.) 


ZZ- _■ 
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Nn #»«tiinate baji t>rt>n nna<l«* of thr {•mbAMo <<i«(*hiirK«* from tb^ foot bill 
sBii vallfiT UadR. hut «loiil>t1eiiii iinmf* of tlio rain fnllinir th<*rpon will nink into 
th^ R.iil to auffment tbr w»ti*r nupply. Of th«* (li«<*bnrp(«* from tb«» mouDtain ares 
of thr Han OabriH Rivrr an unknown portion will pan through thr Narrowa 
aad br prrmanrntlr Imit during thr flood disrharKrii of wrt rrara. Thia 
amount howrvrr, it not hi»li«*%*ed to br vrry icrrat during rvrlet of low pre- 
cipitation brfanar of thr alMiorbrnt rharartrr of thr gravrl !>edfl, Wtwrrn Acuta 
and thr Narrowt, av^t whirh thr flood watrra mutt paaa, for a diitancr of about 
tfftrrn milra. For thr purpotr of an rati mate it mar l>r aaaumrd that fnllr two- 
tkirdfl of the stream flow from thr mountaina in ro/ulated through thr grmveU 
mad delirered at the Narrown. Thr average two-thirda of thr total monntaia 
rvBoff ia 44.265 acre feet per jear or 61.1 aeeond frrt. It mutt be remembered 
that thia period of obaervati.m haa been one of ilrought, n« ilrnntril hy the 
raiafall reeorda. 

The total vnmmrr flow of thr up|>er Ban Gabriel River at the mouth of the 
eaajon it diverted by ranalt and uted for irrigation purpoaea in thr vieiaitj 
of Araaa tad Covinn. The land In thr virinity of Kl Montr, jutt above the 
Narrowa. ia largely planted to alfalfa, vrgetablm and walnut*, whirh rrqaire 
ezteaaive irrigation. Water it pumped from 49 wrlU in thit lorality. and 
the eatimated combined output it 3.fi96 minem inrhet. or 6? teroad feet, which 
ia extrarted during the irrigation traaon, or tay for «inr half thr year. 

It it impoaaible to tay what thr volumr of watrr it which may be oz- 
traetrd from thia diatrict, but it ia largr. Thit 1o<*ation it prculiarly favored 
both becaoae of the large water oupply annually drlivrred thereto. tlM 
great area of abtorbent river gravela and thr nlvantagrout top«»graphical 
foatarea. 

The draiaage liaea between the mouth of the mountain caayoa tad the 
l^oathera Parifle railroad are dry duriag the tunmer a^aoa. Tko valor begiaa 



appearing at the enrf aee near the aiaia line of the 8oathen Padfta ndlVMd aai 
in the two itorm ehaanels of the Baa Gabriel BiTor. Om paaplac plattfc 
located a mile north of the Southern Paeifle railroad haa five eaaed wella aaak 
dde 1^ ilde twentj-flTO feet apart. From theee five wella throng host the 
summer of 1898 there was pumped about 500 miners inches. NnsMrons other 
wella oeeur in thia district where from thirtj to sixty miners inches are 
pumped, as desired. Sooth of the Southern Pacific railroad the water riasa 
to the surface and the land is so moist that drainage ditches have been ballt 
around many of the fields. Land can be bought on the north side of the rail- 
road track in this water bearing district for from $100 to $190 an acre. In 
the most favorable location for water dcTelopment the coat is from throe ta 
four times that amount. A serious objection to this source of capply is lla 
low elevation. 

Thp following is a l*st of pumping plants m thia district with the 
of erection and approximate output: 



TABI2 OF FUMFINO PUkHTB ABOVB THE AAV OABUBL XABBOHIL 

Year Estisuited Ontpat 
Owner. Coraplt'd. Miners IneMa 

1 Orange Orove Land k Water Co. ...1903 fiO 

2 Irwindale Land k Water Co 1899 

3 J. P. Irwin 

4 Vineland Irrigation District Plant.. 1898 100 

5 Cypress Ave. Water Company 1903 56 

6 P. C. Basher 1900 15 

7 Wm. Overhaltzer 1900 23 

8 i\ N. Bassett 1899 135 

9 K. M. Haddock 19<K) 9<) 

10 W. G. Kerchkoff 1900 15 

11 A. R. Evans 1899 20 

12 Rincon Irri»cation <'o 1901 60 

1.3 Rincon Irrigation <'n 1900 110 

14 H. E. Farmen 19<»2 85 

IT) Paso de Bartolo WnttT <o 85 

1« F. F. PclliMier 10 

17 W. N. Murry 1899 15 

18 E. J. Baldwin 15 

19 E. J. Baldwin 10 

L»0 W. Snoddv 1899 50 

21 Alvarido Water <*o 1899 25 

22 J. Riidel Wint'ry 1890 40 

2.3 Mr. 01mift«>ad 10 

24 Hnrrv Hon** 1900 75 

2r. <•. K. (Jr«»«'n 1902 155 

Jfi Frank Prortrr 1901 100 

27 F.IVarnon \ Ranch 1895 150 

28 J. S. KilMan 2W» 

29 PercT Ranch 1898 75 



Tasui op PuMPurc Puktm a»ovb thb Saw Gabkisl Na«»o w ComHuutd 

Year Kstfanatcd Output 
Owner Complt'd Miner* Inches 

30 Martin Hmig ft J. E. Parker 30 

31 Martin Haig k J. £. Parker 00 

32 Garve>* Ranch 18V8 150 

33 Uanrey Ranch 1899 150 

34 Oarvey Ranch 1895 10 

35 A. J. R. Immel 1902 12 

36 Ward Hron 1902 15 

37 Mr. Me(*lou<i 1904 125 

38 Wani Hroi 1904 30 

39 K. J. RaMwin 10 

40 T. J. WijJifinii 1898 100 

41 Jarkiion F^pbt 50 

42 Newmnn Ranch 60 

43 W. R. Rirhardium 25 

44 W. R. DohHon 1897 40 

4:> T. I». lirrtiert IWH W 

4«J V. K. <*€»ictwrll 1902 65 

47 John Havm 19«»1 85 

48 W. i\ S'u\rvPT 1897 IW» 

49 B. \V. DnnriT IH9S 65 

Total 3096 

Thin |iuni|»«*il wAtrr i« lari^ely untu\ for the irrij^ation fif land* in tha 
Han <ta)irifl Vall«*y intrrmittrntly linrin^ thi* irrigation Mraiion. Ti» obtain an 
adequatr ilomcttii* iii»|i|»ly for I^m Anf;*'!*** from thin funirrr thr <*ity (ihould 
buy large arvaji in thi« banin or roni|»etp with the owni-m of theii^i puin|iing 
plant*. It would bo difficult to avoiil litigation in any evrnt. 

It in doubtful if the <*ourtii wuuld mmtain thr right of the (*ity to ei- 
traet thi«i underground water in larg«* i|uaiititieii r.iiipled with ita eonveyance 
ontnde the ilrainagii bamn. The Taliffirnia Suprenif Tourt decision in the 
caae of Kate vi. Walken^haw iitateii.* **the rommon law rule that percolating 
water l«elong« unijualifieiUy to the owner of the noil and that he haa the right 
to eitract and lell it in not applicable to the mnditionii exiating in a Inrge 
part of the atate where artifleial irrigntimi i^ e^^mtial t.> agrienlture aad 
arteatan welli in |»ereolating l*eltii are nerf«4arily uaed for that pur|Hi«e. " 
Tnder the deciiiion in thii caae thr right « of the land owners are para* 
mount to tho^e who nubaequently take th«* water to dint ant loealitie^. The 
■ultaequent appropriator nia%* take un\ unu^'d «iurphi«. 

The rancher* in the territory in the I.nwrr Han (inbrirl Vallrv lietweea 
the Narrow* and the citieii of Whittier and Downey claim the ripari-in rights 
to all water flowing in the Narrow* anil divert thp t«ital numnifr flow of the 
rirer into numerou* ifitrhe* anil ^MnaU whieh i'muvv thr* wairr to their 
orchard* anil alfalfa fleld*. Some of tht'«e ilixer*!'*!!* arc ii\ t r thirl v ti are 
obi. The folbiwing tablr givf« the »ri*H irrit^atr.i \.\ r.ii'h • un:i "vwlem .tf ihia 
district. 

•Vol. 141. page 116. 
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99AUIT or WATEK IS 






It^iw* miilyhMt*' ftlMniii0^it nit) 1L4* 

fMimm *5«r*y/»*V' IjW 

lijtfiM«^««i *:%f\^mM\^, JH 

<UU0!imm *nifJ^/w«t>' ^]in«r> 61.45 

Ifwi *%f\t*tnnU' ^f^rrfmn^ -20 

mi0:* SO 

Orp^nU muti^r k ^om Wn^'J water 5«> 



1.4ah\000 



i€a 

1IL2 

X5 

15.3 

S.6 



12.43 



214.2 



It will \h* n<fi\i'i*t\ that tb*» wat<*r U of exceptional natural puritr, being 
9i9^\f*i\y tr^^ from ammonia and relatively free from organic matter. Lime, 
mMfplfm\um, f>otn«Miium and aodiam in amall quantities are not undesirable in- 
gr«4Untti, Out of forty-eij^bt analyses of waters of different cities of the 
fJuflnd HtfttDs which have >>een noted, seven have less and forty-one more 
Mlf4« thAil thijv water It contains about two-thirds of the amount of mineral 
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•alU found in tbr water now um«I by the City of Lot Angelei. WnUr that 
it chemically pure it not found in nature, neither is it by any meaaa eertaia 
that luch water would, if available, beat nerve the purpose of doraestic supply. 
It is the oritanir matter only whirh is to l>e feared in a water supply. 

While the flow of the San (Sabriel Kiver at the mouth of the mountain 
<*iinTon ban l>een an low as 4 iH*i*ond feet in the summers of some of the past 
•Iry yi^1rs, the river at the NarrowH has shown a marked constancy in both 
monthly anil M*aM»nal flow. There was flnwinK in the l^ower Narrows of the 
river nn July 3. Ih9H. :tiHMi miners inches anil on AuKust 30, 2590 miners 
inrhea. These lar({«> vtluiiieH orrurretl durinn a |»eriod of severe drought. 



OBSBEVBD BU&r ACOB FU>W OF THB LOWEE SAN GAMBOL SXVSB 

AND DXT0HE8. 

July 3. 18M. 

8c. ft. 

Rio Hondo 29.79 

Temple Ditch 9.06 

Whittier Ditch J-S^ 

Fialdwin Kanch Ilou^e rf»ail .... 4.79 

OriKinnl Ki%'er ('h»nnel 0.18 

Campers Station 3.36 

Puenta Ditch — 50 per cent of 

usual head in Ditch 1.22 

Total 60.92 



ta of AofWt 7-8, 1900. 





Sc. ft. 


Rio Hondo 


. .23.28 




S^. ft. 


Arrovo Ditch ... 


21.0H 


Cate Ditch 


•^.Tl 


ataadlfer k Banta Ditch . . 


.tO.Oi) 


Rincon 


2.47 


Sheep Creek Ditch 


2.46 


Temple 


1.20 


•E. Wblttier Ditch 


. .V71 



Total not including developed 
wmtor 85.92 
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IVMflBlB 


Of 1902. 










Jul/ 


Julj 


Aug. 


Sept. 


Sept. 


Sept. 


Ort. 




26 


29 


18 


8 


16 


27 


11 




fk. ft. 


8g. ft 


8c. ft. 


8c. ft. 


St. ft. 


Be. ft. 


Be. ft. 


HUf tUftttiQ . . . • 






24.27 


25.64 




2SJM 


24.7! 


Affi^y^ inif.h 


..Z\.V6 




23.74 


23.19 




24.61 


34J( 


t^uU Oiuh . 






8.95 




10.64 






M«««liao Muth . 






25.93 




20.82 






l>iM SimUm UUfh 






16.62 




16.28 






K WbiUUr 




1 






5.62* 






M^«w|/ ^Iftmk 










2.09 






Hiuf^u liiUli 


. 








3.23 






UvrfH*' Uiith 










1.28 






I'oiiii J 




3.20 


3.67 


0.91 




2.03 


LS» 


I'<iil»t 21 


* 


1.20 


0.70 


0.72 




0.63 


0.75 


I'ai»t 4 


• • 


1.98 


1.19 


0.99 




0JI2 


681 



MeMiirraMiiti of 1903. 

Sc. ft. 

Rio Hondo 29.00 

Cute Ditrh 5.50 

Kttochiio 14.00 

Lou Niotoii 28.00 

•K. Whitiior 5.10 

8hecp Cri»«k Ditoh 4.60 

Kiiicoo 3.40 

I>iirf«e 1.60 

Tottl not inrluding developed 

water 86.10 



Meaturements of 1904. 



June 
15 
Sc. ft. 

Bio Hondo 21.96 

Arroyo Ditch 20.58 

Gate 

Ranchito 

Los NietoB 

Baldwin 1 3.05 

Baldwin 3 1.36 

Baldwin 4 



July 
8 
Sc. ft 

22.97 
19.71 



3.38 
.90 



Aug. 
31 
Sc. ft. 

22.25 
18.60 

14.38 

2.99 

.80 
.61 



Sept. 
24 
Sc. ft. 

21.65 
17.90 



2.81 
.93 



Oct. 
5 
8c.ft. 

22.19 

10.07 

12.89 

19.50 

2.89 



Oct. 
15 
8c. ft. 

26.97 
26.97 



.78 



Scft. 

19.51 

10.07 

13.63 

19.50 

3.02 

.95 

.12 



Total measured 



^Developed water. 
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67.54 



66.80 



Tke Rio Hoado ii n^Murvd mt the Old MinioD Bridge. The Arruyo diitk 
makM A complete divereion below tbie point in •ummer. 

The meaturement* of the Han (iabriel River at the Narrows have beea 
tahen at irregular intervab. The large number of diveraioai at widely sep- 
arated points mshes it difficult to obtain a perfect record. Bj reason of the 
similaritj ia th«* character of the Ijos Angeles and Baa Gabriel Bivers, aa 
approsimate estimate of the flow on average and wet jears at the Sas 
Gabnel Narruws can lie obtained by c«)mparbon. Thus the measnremeats ia 
the lummrr of 1IM)4 of the Ijos Angeles Kiver were 42.82 second feet, with 
the Han Oahriel Rivrr at 67.54 second feet, on October 5th. Applying the ratio 
to the cffti mated avff*rage flow of the I»s Angeles River of 50 second feet, w* 
And the average flow of the San (Ubriel to be 93 second feet. The saa« 
ratio if spplied to the Ijos Angeles Rivfr flow in the wet year of 1891 of 81 
second feet imlicates 12H second feet as the sufiply at the San Gabriel Narrow* 
ia wet y«*ars. The flow during the summer of 1904 may be taken as a minimum 
which has been somewhat depleted by the extensive pumping above. 

In th^ summer of 1902 Prof^nnor (*hsrle4 S. Slirhtcr. of the \\ 8. Geological 
Rarvi*y. made a series of measurements t« il<*t«*rmine the probable velocity 
of the underground waters st the San (Ubriel Narrows. Tests were made 
St four points to depths of about I<i feet beneath the mirfare and velocities 
found of from four to forty -eight feet (H^r day. The wiilth of the Narrows 
ia at.rtut in.o«in feet. (SraveU are foiinil in lor«'.| wells to depth* of from 
S4M i*» tiiH* fret, but the formation in not uniform and «ome .>f the strata 
srf iiD'ier hydrostatic pressure, indirating little or no flow therein. I'nder 
then*- riinilitions and with thene very limited te^tn it in inipitmiible to make evea 
an approximate estimate of the total un<lt'rflow thruiigh the NarrowR. Never* 
thelesn. and no matter what the amount, it is proliSble that tbi^ unilerflow caa 
Bot )>e removed without either ilirertly or inilireftly retluring the surface 
flow, i-<i|*erially if the water i* taken out of the tlrainage ba^in. If it should 
be used in the basin almve the Narrows the ronilitions would b** ««tmewhat 
mo«lifled both physically and legally. 

It ha« bern e!«timated that in 11*1'.' the ritit*« of I^in AnifeleR. l*a«a')eDa and 
Ifidlyw.tod will require .M'.T ••■■'••nii fi'ft in ailditmn to the amount obtained 
from the 1«os Angeles Riv«*r -mil Arroyo Sern. T'l obtain this from the lower 
Ran < iabriel River many ri^ht* at the Narrow* w<tu!il have to be cnndemaed, 
as the minimum surface supply available from thi* «ourc«> in only sli,;htly 
in exr-ess of thee** futur«> eiitimat«*d requirements. This might mean that 
the combined area .»f 17,.V)(i afn*« de[»en'ient n]*an irrigating water obtained 
from the river at the Narritwn woulil have to lie riindemneil or damage* paid 
thereon. The preaent value of thia impruve*! land i« from $4'*^' an acre for 
alfalfa lend to $^*** and t'oo an arre T^r orange an<! walnut grovea. de|ten ling 
upon the size ^ntl condition iif the tree«i. The value of thi« land at an average 
of $M*t^ an acre, which i* rttn^i-lerfil to be a fair r*tima!«». i« $H.7ff0 0f\f^ fu 
pro^loeing this injury tn the««> Rubnrban neighborhi»o«ia rhr (*itv wrtul ) mg^niler 
bitter strife anit destroy trsile. 

In the fiilK^wini; prelimin.irv f«timat«' tne .■••i i« -.in^iifTr ! .if ilirr-rtiag 
the water at the San Itabri**! Narrom^ at nn ••bvntin •** 'JfX' fert. rarrving 
it in a gravity rnn<*rete runiltiit ti-» .-t t><iint "ODtheiat f»f l^i* Angele* at 
an elevation of !•- fert. whrr,- a p-impini: y'ant wo"'! 1 •• in«til!e ' •.. r«isp 
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Ik* Ban Oftbml aad tbe BaaU Aba Ri¥«n. Tke watm aad ettmaU of %k9 
Pacifle hava beaa aided in the diitribotioa of th^ alluTiom, aad hava probably 
made eiaall iadepeadeDt additiona to tbe Coaetal Plain material, tbroagb tbtir 
coaitwiee traaaporttag action. Hence, aetnallj this broad plain ia formed 
bj three large aad a number of minor eoaletcin|{ alluvial faae, modified aloag 
their seaward edge bj sand spits, dunes, salt marshes and other normal sbora 
phenomena. The alluTial fan form of deposition prevails along the ialaad 
edge of the Coastal Plain depdsits, and it well displayed ia tbe arroyoa 
tribntary to Santa Moniea Canyon (Exhibit 6), and in those which eroea tht 
beach lands east of Los Angeles. On the other hand, convincing evidence of 
marine a^fency oa the formation of aome of the deposits is furnished by tha 
shells, now found scattered over the surface of the Coastal Plain at diataaeaa 
from tbe present seashore, or brought to the surface from depths of several 
haadred feet by the sand buckets of the well drillers. 

It is probable that during the oscillations of tbe land which have baaa 
such characteristic features in tbe evolution of tbe Pacific shorsliae, oceaale 
agencies aad alluvial agencies have alternated as elements in control of 
Coastal Plaia deposition. Hence, at one time all of the present Coastal Plala 
has been a great fiay, the waves r«%aching m*arly to the base of hills of tba 
Coast Range, while at other periods the shoreline has probably been much 
farther west than now and ronditioni favorable to river deposition havt 
extended far beyond the present shore. 

Obaraetar of Dapotlta. 

Hut whether thr streams (lowed arrosn a wide or a narr*iw Coastal Plaia, 
they have been constantly defMmiting upon it the pnMlurts of their erosiva 
action in tbe higher Interior mountains. These products sre gravels or saads 
ov daysy as they represent more or less active stream action. The chief char- 
acteristic of alluvium in its irregularity. Streamii r.iostaatly shift tbalr 
chaanels. They ileposit one day and erode the next. Th^y depoait gravel whoffa 
they are swift and mud when* they are sluggish. They cut out both when a 
greater flood augments their volume, or thi>y shift to a new channel whaa 
a sufficiently powerful obstruction is encountered. Some of the changes ia 
stream channels in the <*oastal Plain are historical. The Han Oabriel in ISfifi 
shifted from an outlet by way of the Rio Hondo and Wilmington to its present 
outlet in Alamitoii Bay. A change in the Santa Ana. which, althnui:h not 
historical, must l»e verv reri*nt, is that from the OM Wa«h. n<irth nf Anihetm 
and eitending to .Alamitos Hay, or Anaheim Hny. to thf> preflent outirt near 
Newpiirt. It io )iy this constant shiftiniC nt rhanneU that alluvial fsn« are 
built up. and it i<* by Nuch proreiises. modifleil ),y wnvi* nrtinn, that tht- pres- 
ent (*oajital Plain ha* come into existence. 

ArtaniaB Oonditloiis. 

The essential irregulnrity nf ileposit s formed in thin wny has onr im|»ortaat 
modification. It is that thr cunr^er ilepositu are nlwayn found near the bead 
of the alluvial fan, and the finer ileitositn are alway« found at a diataaea 
from the head. The head of the flat coale«eing Coastal Plain fans is in each 
eaae the lower end of the Narrows through which earh stream reaches tba 
Coastal Plaia. 



Now, fine deposits mre just as essential as coarse deposits to the ezistenee 
of artesian waters. Water will not aceamulate head unless it is confined under 
a relatively impervious stratum. Relatively inkpervious is stated advisedly. 
It is not necessarily absolutely impervious. If a coarse :gravel through which 
water can percolate rapidly is overlain by sand through which water can 
percolate but slowly, and both dip in one direction and have the other 
mechanical conditions necessary, artesian conditions will result if water is 
mtppUM with snillcient rigidity at the intake of the gravel mass. Evidently 
it must be supplied there more rapidly than it can leak out through the less 
porous overlying sand. With a small supply of water, artesian conditions will 
not arise, because of the escape of the small supply through the sand. If the 
sand is replaced by an impervious clay, artesian conditions will result even 
irith a small supply, 'because the small supply is all confined. 

Sufficiently fine materials to give artesian conditions are not found on 
the Coastal Plain near the lower end of passes through which the large streams 
reach it. Hence artesian waters are not and have not been found near these 
passes. They exist in abundance farther out upon the plain. 

Another element necessary to bring about artesian conditions is such an 
adjustment of the sands and gravels through which the underground waters 
are percolating as to prevent their free escape at the lower edge of the plain. 
The increasing fineness of the materials, at greater distances from their 
origin, may have this effect. Their deposition against an earlier bed-rock 
mass may have this same result. But one of the most efficient forms of 
obstruction to the free escape of waters is an antidimal fold in the gravels, 
transverse to the principal direction of percolation. Such a fold exists in the 
Coastal Plain. It is expressed topographically in the ridge which extends from 
Huntington Beach to the base of the Santa Monica Mountains, in the neighbor- 
hood of the Soldiers ' Home. On the landward side of this ridge lies the 
largest artesian basin in Southern California, 192 square miles in area. Above 
the ridge groundwater levels are high, regular, and near the surface, and the 
supply is large; below the ridge groundwater levels are low, erratic, at a 
distance from the surface, and the supply is small. 

Sonrees of Coastal Plain Waters. 

Much of the greater part of the underground waters in the Coastal Plain 
is supplied by the flood waters of the three large streams which occasionally 
flow across it, the Los Angeles, San Gabriel, and the Santa Ana. Smaller 
amounts are supplied by local winter drainage from the bills surrounding the 
Plain, by the underflow of the large streams mentioned, by that part of the 
summer flow of these streams which returns to the ground waters after its 
use for irrigation, and by direct rainfall upon the Plain. The supply from all of 
these minor sources, combined, is probably much less than that from the flood 
waters alone. Observations upon wells show that during the summer season 
there is a general but not uniform lowering of the water plane, and that during 
the season of winter floods this is resftorod in whole or in part, the rise occur- 
ring first near the flood channels and spreading thence in a slow moving wave 
to more distant parts of the plain. 

The suipposition that there may be accretions from distant sources by un- 
derflow beneath intervening mountain ranges is entirely untenable. Continuous 
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QBderfroaBd ebannels through rock, lueh at thii theory requires, exiii obIj Ib 
refioKi where easily soluble rocks, limestones or dolomites exist in eontinaoon 
masses. Percolation in quantity may also take place for long distances through 
porous sandstones, under favorable structural conditions, which are rarely 
encountered. Neither of these conditions exist in the hills and mountainooa 
areas which separate the Coastal Plain from all distant sources of water. 

It is seen by sn inspection of this * table that there are about 8,000 wells 
in thta region, that these wells and the pumping plants installed upon some of 
them represent an tnvestmont of about $2,500,000; that nearly 2,500 of tke 
welU are artesian and yii*ld over 140 second feet of water continuous flow; 
that fivfr HOO are equipfied with pumping plants and that the output of these 
is more than 130 seconil feet, the total vHtimated output from these wells being 
about 275 second feet. 

Tbrrr are over 95,0(K) acreii of land under irrigation. This includes the 
irrigation from surface systrnis and from sewage, as well as that from under- 
ground waters. About 5.6<N) acres are irrigated by use of the sewage below 
Los Angeles, and while no systematic attempt has been made to distinguish 
those lands which are irrigated by underground waters from those which 
utilizi* Hurface waters only, it is roU|{hly entimateil that 5ii.o00 acres nrs 
d«*pendent upon the former source. 

The totsl irrigable arreage of the <*oaiital Plain is eKtimated to be about 
4<)0/HKt. Large as is tlie aggregate irrigstion, it is thus seen to be but one- 
quarter of the territory whirli oould be rerlaimed if water were available for 
the purpose. 

Decline of Coastal Plain Wnters. 

The lant derade of drv vrars hen seen a iffneral contraction of artesian 
areas, a l«>wiening yield of flowing welU anil a corre^iMinding low««ring of 
groundwater levels, thrnughi>ut Southern rnlifomia. The Coastal PIsin being 
the largest of the basins in whif*h subterrnnosn wsters f»ccur estensively and 
being supplied by the three larg(*st strfnmii of thin psrt of thr State, has 
not shown m> alarming a nhrinkage aj some oth«*r ar«-a«, but even h«*re the lots 
Is heavv. 

m 

The original artesisn area of 296 square miles han shrunken t«» 192 square 
miles. There is a general complaint i»f th«» leMened yield of well«, and water 
levels have fallen vnrying amount!*. •lf|M»nding upon their ■itnation relative 
to the lonrcefl nf supply anil to the arteiiian baiiin. 

These phenomena nre generally explained aw due to drouth, but a careful 
examination of the i*%'i<l«>nri> riinvini*«*<i the ob«frver that the\ ari* am due 
entirely to this csuie. 

A enntinuous iierie^ nf ob4«'rv»tii>ns upon the fluctuations in the ground* 
water l«*ve| ha^ b4*«»n maintained at .Xnaheim «inre fVbruary, 1**!^. by J. B. 
Neir ( Kxhibit 2>. These are nf grt-at vslue fi'r mmpariiion with rainfall r^f'orda, 
nnd when ko compared throw much light upon the relative importance of 
developnifnt and drouth in brini;ini; about thi* derline. March 1. 1^9H, the 
«urfaee of the cone of NSturatinn in th(*iie wrilfi ^toml at 23 feet below thi* land 
surface. From thin timr. thrmigh thi> rrm:iin>lrr nf thr dry period, laatin,* until 
the fall of 19CNI, the decline waa ronttnuou* anil vrry regular, averaging 

*8ee table r'Pevelopment of Coaatal Plain Water*'*) next page. 
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betwMn 6 and 7 inehes per month. The moderately heary rainfall of the 
voeeeeding winter raised the level 2 feet, but the gain was lost by the middle 
of the following summer, and the decline continued then at varying rates until 
the 1st of April, 1903. During this and the succeeding month, the water 
level rose 1% feet, but quickly fell about to the level which had ruled before 
the spring rains. This level was maintained until the first of January, 1904. 
After this date, the water lowered rapidly because of the dry winter of 
1903-04, and the rapid increase in the number of pumping plants, until January 
1, 1905, it stood at 51 feet below the surface, an average decline of over 
4 feet per year since observations began. During the present winter there 
had been a recovery of 1 foot 2 inches from the lowest i>oint by April 1st, 
the water on that date standing 49 feet 10 inches from the surface. 

In order to determine the relative weights of excessive development and 
deficiency in rainfall, in bringing about this effect, charts are presented in 
which the excess and deficiency of rainfall for a period of years, at I^os 
Angeles (Exhibit 8), San Bernardino (Exhibit 9), and Anaheim (Exhibit 10), 
are shown. 

Since the Coastal Plain Basin is supplied chiefly by the drainage from 
Los Angeles, San Gabriel and Santa Ana Bivers, its water supplies are 

affected more by the rainfall within the San Gabriel and San Bernardino 
mountain ranges than by local rainfall. A composite record, compiled from 

local records in each of these valleys and at various points within the Coastal 

Plain, would furnish the moet satisfactory basis for comparison with the profile 

of the water levels. All of Southern California is in one meteorological belt, 

however, so that when one part of it receives an excessive or a deficient rain- 

fan, other parts are usually similarly affected. Hence these charts may safely 

be assumed to represent general conditions in the regions which supply the 

Coastal Plain waters. 

Obviously, the underground waters should not be withdrawn faster than 
they are restored. In a conservative use of the underground waters, as reserve 
supplies, they will be drawn down only during years of average or deficient 
rainfall, and will recover during ye«rs of excessive precipitation. If 
the water plane continues to decline during a year whose pzecipitatiatt 
is abovo that of the average, it means that a permanent lowering is taking 
place, whose rate may be expected to increase with further developments. 

The years during which the decline was sharpest in the Neff wells were, 
as we should expect, the years of greatest deficiency which preceded 1901. The 
rainfall that winter, which was over 2 inches above the average in San Ber^ 
nardino and nearly 1 inch above the average in Los Angeles, ^odseed a 
temporary rise in the profile representing the Anaheim water level, but that 
rise was lost and more before the end of the succeeding August, proving clearly 
that with the draughts at that time made t»pon the underground water bodies 
a rainfall above the average wad not sufiicient to restore the waters annually 
taken out. 

Following the winter of exoess in precipitation the decline was contin- 
uous, although not at a uniform rate, through the succeeding dry year, until 
early in 1903, when, in re8{K)n8e to another year of increased rainfalL the 
water level rose about 1-1.2 feet, but this wave had passed and the water 
had fallen about to the level of the previous fall by August 1st. The winter 
of 1903>4 was again a winter of marked deficiency and in the region about 
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▲BAh«iB thtra kM Im«b a verj rmpid iattallatioB of pomiw. !■ con— qewic», 
the wAtrr level declined doring the fpring of 1904 more rapidly than at any 
Uoie eioee obaerrationa began, and bj January 1, 1905, had reached the 61-fdot 
leTel. 

The conclnaion teems inevitable, then, that in parte of the Coaatal PUiA, 
at least, where more water it being withdrawn by developments already 
made than it being returned during winters like those of 1900-01 and 1902-03^ 
when the rainfall was 15 per cent or 20 per cent in ezcett of the average. 

In a report upon the underground waters of the ("oastal Plain by W. C 
Mendenhall, Geologist, recently sent to the director of the U. 8. Geological 
Harvfir, for publication as a wster supply paper, the discussion of conditiona 
in thi« great basin is closeii with the following general summary: 

(a) The underground supply is large, since it consists of the water 
tat ura ting all of that part of the Coastal Plain gravels within pumping diatanea, 
tay 250 feet from the surface, uv«*r an area of 800 or 700 square miles. 

(b) The annual conditions to the supply are Urge, consisting of a part 
of the flood waters of the San Gabriel, the Los Angclet and the Santa Ana 
Rivers: of the return waters from irrigntion on tho Coastal Plain, of the 
relatively small underflow of the rivem namrd, and of local rainfall upon 
tbr CitaMa] Plain and thi* adjacont hills. 

(r) The draughts ufKin Xhvu* wiitcrH arr large and, in parti of the area at 
least. arii in excess of the supply at present. 

(«ri With present dovrlopmf*nt!>. th«* water plane is expected to continoa 
slowly to decline, and the artesian area to shrink until drainage is checked 
by thesr dhrinkages at a point where it no longer exceeds supply. It is believed 
that this decline will not prove nrrious exc«*|tt locally unless present develop- 
meats are greatly increased. 

(r\ 841 long as water ilevelopmenti continito at a rate which increases the 
output, the shrinkage will continue. 

(f) Thf lowering of the groundwater level an^l the shrinkage of arteaiaa 
area«. even with continued development, will no doubt be interrupted by 
periods of rilling water levels and expanding :irtenian areas, which will follow 
seaii<»n« of verv excessive rainfall. 

« 

(g) The ihrinkage of the artesian l>elt will be most manifest along ila 
northern edge. The effect further south will be rather a decreaae of flow 
anil a lessening of pressure. 

(h) Shallow artesian wells will generally !»e affected earlier and to a mora 
msrked extent than deeper ones. 

Intardapandanca of Walla. 

In general, each well in the Coastal Plain, above the Domiaguex RiJfa, 
whether flowing or pumped, affects every other well in the same regioa. 
Practically widely separated wellH will not have a measurable effect upon oaa 
aaother. the actual effect being too small for observation. All drain froa 
a common source, the boily of ■aturatcil naniU and graveU which naderlie tko 
wide plain lietween the Puente and the IiiitnintrueE Mills, and whatever redneoo 
the amount of water ia that Uidv of alluvium affects all wells which draw 

 

from it. 

The wella of the lowest grouad are always most advaatagooaaly aHsatod 



Uadcr theie coDditiont teriout doubt «zUtt M to whether the courts would 
■netaia the Cit j '■ ri|(hte to thu Coaetal Plain groundwater. It it eatirelj car- 
tmin that eiponsive litigation would reeult ae the City's welln drew the water 
away from the eurroundiag dependent agricultural laudi. 

The comiitioni which have been outlined may be tummaritoil briefly thna: 

Kirat. the waters within the Coantal Plain are needed for irri|(atioa upon 
It and do not rafltea whan dOTelopad to their ntnoat capacity for the irrigation 
»r thi> lindi there. 

S«Tund, convincing evidenn* eziHtfl that thi* dranghta already made opoo 
the watan are in ascaia of the tapplj in parts of the Coastal Plain. 

Thiril. if the City were to install wells and withdraw the groundwatera, 
It «ruul<l \tt at the exp«*nse of a portion of its tributary agricultural lands. 

Kourth. there is a grave doubt as to whethrr the <*ity could maintain title 
III tbrM* waters even were they <l«'veluped, ezr«*|it at a great eipenae whieh 
cannot be even roughly estimated. 

In view of all these cooditions, it seemn entirely inaitvisable for the City 
to enter this field with the idea of d«*vnln|iing an ad«*quate supply to provide 
for its present needs and future growth. 

X^WBB SAH BSBHABODfO VALLET ABOVE EDrOOM. 

Thr Santa Ana River is the most imiK»rtant stream of Southern California 
we«t .if the (*oast Range. It includes among its tributaries all of the streama 
catering the San Tiernardino Valley, and drains a total area above Rincon of 
1,463 square miles, including valley lands, but exclusive of the lands tributary 
to Lake Elsinore. Thrre are 555 square miles of mountain area within the 
limits of the basin. San iWrnardioo Valley propter contains 525 square milee. 

There is a secondary coast range lying along the western ^dge of the 
valley, through whieh the Santa Ana River cuts a canyon, beginning at 
Rincon and extending southwesterly alM>ut HS mites. These hills are of a shale 
and sandstone formation of more recent geologic origin than the main range 
to the east, and constitute a dam or 'like which cancentrate« and throws to the 
surface most of the underflow or seepage water proceeding thr.iugh the valley 
towards the sea. This produces a icrrater volume of water in the river at 
Rincon during the irrigation season than at any other place in California south 
of the Tehachapi Mountains, with the exception of the Col.irado River. 

The streams surrounding the .^an Iternardino Valley have* .Irainage baaias 
which are exceedingly steep and are poorly supplied with forent cover. The 
baaia above Rincon is of granitir urigin. The eriMinn of the mountainti and the 
fllling of the valleys hat been of the «iam«* nature as in the case of the ham 
.%ngelea and San Gabriel Rivern. (Consequently th«* floOiU of many past years 
which have been projected upon the plainn are ripidly absorb«*«l. and the great 
underground reeervoir, with a controlling outlet at Kincon. has Ih^d filled. 

If an area of gravel 5^0 squar«« mile* shouM lie charged to a ilcfith of SOO 
feet, its storage capacity wouM br 32.0iNi,nito acre fret <if water. These flgurea 
are given merely to suggest th»* rspsrity of thi« grrat underground storage 
raeervoir of the San flernardino Valley. It has t>een charged with waters 
through a long cycle of years by the flooils ilr«(-rilie.l. In addition to the 
winter floods the summer flow of the streams fr»m San .Antonio Creek to Mill 
(*rsek ia diverted and u«ed for irrigation purposes, aad poaaibly SS per cent 
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Tk« Saatft Aaa and Aaaheiiii Water CompaaiM have porehaaed large area» 
of laada ia the gravel bedi where the waters of the lower Santa Ana riae, both 
to protect themaelvee agaiaat encroachmont and to permit of developneat for 
their own nae. Thej have alio vigoroutljr opposed any treapaaa on what thaj 
foaaider their righta on the part of others along the stream. 

The entire flow of the Santm Ana River at the Liower Narrows ia controlled 
bjr FuIIertottp Orange and Santa Ana Water Companies, is completely diverted 
and nsed during the summer months to irrigate the rich farm lands south of 
Rineon. The area of thb irrigated territory is 30,391 acres. 

A water supply sufficient for future needs of the City of Los Angeles could 
be obtained from the Santa Ana at Rincon by the condemnation of tha 
lower rights of tho river, but the destruction of town property, and eitea- 
sively developed farming of this region, would not only be a heavy loss to 
Southern California in general, but would have a depressing effect upon tha 
trade of Los Angeles and the future growth and development of the City. (It 
would be imposaible to recommend this.) 

The value of the improved land dependent upon water from the lower 
Santa Ana is about $500 per acre. The cost of condemning this territory of 
10,400 acres at $500 per acre in $15,200,000. to which must be added legal feea, 
powibly amounting to $250,000. 

The approximate length of a cement gravity conduit required to bring tha 
water from the Narrows to I^os Angeles is 62.7 miles, of which 5.1 miles woold 
be tunnel and 2.7 miles steel pressure pipe. The lift necessary to commaatf 
the reservoirs of the citv is 218 feet. No detailed estimate of the cost of this 
coaduit line and pumping plant has been made, but It is believed the total 
cost would be about $3,500,000. 



TBHTICFO AND MALXBU. 

A small supplemental supply of water for the district lying between 
Hollywood and Santa Monica from reservoirs designed to impound tho 
flood waters of the Triumfo ami Malibu '*reeks may he considered with 
propriety. 

The Triumfo <^reek has its origin in the Santa Moniea Mountains at aa 
elevation of about 3,000 feet. The Malibu Creek in formed by the junctioa of 
the Triumfo and Las Virgines Creeks and dierharges its waters into tha 
Paciflr Ocean about 12 miles we^t of Santa Monira. The mountain area of tha 
Triumfo is mostly of a shale and samlstone formstion unoccupied except for 
stoek farming, and is covered with a thick brush. iiom«* live oaks and •■ottoa- 
wood. In 1904 a reservoir of r>,'2(H> acr<* feet rsparity wan built which com- 
mands 15.6 square miles of the upper portion of this water shed. 

The watershed of the Malibu has the name rork formation, but is spsrsoly 
rovrred with trees snd brush, snd perhaps one-half of iti area it farmed No 
ol^servations of the rainfall have been maile, but from fomparisons >if the 
rainfall of similar locations, the average i« belir\-e<! to l»e about 1H>^ inrbe* per 
aannm. In 1001, the Geologiral Survey establinhrd gauging stations on both 
the Triumfo Creek and Malibu (*reek. The one on the Triumfo is located abont 
oae*half mile above the junction of the Las Virgines and Triumfo Creeks aafl 
haa a draiaaga area of 72 square miles. The nae on the Malibn la altnata4 








T4»U1 f<v tlK jemr 1903 
Or SrJS Me«B4 feet. 



Total for tke year 190ft 
Or LIO Mcoad feet. 
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Year Month Aere ft 

1903 Jaaoarj 523 

Fabmary 872 

Mareb 2528 

April 7188 

May 578 

Jane 327 

Jnly 180 

November 119 

Deeember 252 



Total for the jear 1903 
Or 17.74 feeond feet. 
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OF MAUBU 

Tear Month Aere ft. 

1904 Jannarv 307 

Februarr 318 

March 424 

AprU 179 

Mav 135 

June 89 

July 

AnguBt 

September 

October 81 

November 71 

December 301 



Total for the jear 1904 
Or 2.60 second feet. 



1883 



The moafurements for 1905 are not available now, bat they are known 
to have been larg^er than either of tne years g^ven. Both the Triumfo and 
Mallbu are torrential streams discharging relatively large volumes of flood 
WAter (hiring the winter rains. These flood waters have no value unless im- 
pounded by storage reservoirs so as to properly regulate the flow as required 
by either domestic or irrigation purposes as they discharge into the sea. Very 
Itttin II sa of the water of these streams has as yet been made. The Malibn 
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Craek piww through the prop«rtjr owned bj Fred K. Bindge, who owu a Urgo 
rsBch aloBg the oeeaa front nnd who majr elnim ripArinn rights to this orvok. 

Althongh the water ii not high grade ehemiealljr, there ia little orgaaie 
contamination. The qnalitjr probably reeembles the water uned bj the Citj 
of Santa Barbara. Thej ihonld be analyzed before any ezteneiTt expend- 
itnre ia incurred for their ntiliaation. 

Apparently good reeervoir and dam eites eziet on both the Trinmfo and 
ICalibu Creeks. The best dam site on the Triumfo Creek is located about oa*- 
half mile above its junction with Lai Virgin^w Creek, and commands the Maa 
drainage area as the watemhed above the geolojiical survey gauging station. 
The dam site on the Malibu Creek is below the junction of Triumfo and Malibn 
Creeks and has a slightly greater drainage area than is commanded by tka 
geological survey gauging station on the Malibu. 

Kfiim th4* tlinrhsrge mi'iiHiireiiii'Dts ah (^iven un | >»){•> H4, the tutal discharge 
of the Triumfo Creek for the year 1903 was 7059 acre feet or 9.75 second 
feet continuoas flow for one year, one second foot (lowing for one year being 
equivalent to 724 acre feet. In 1904 the diNrhargo was 798 acre feet or 1.10 
second feet. The mean dinrhnrge in 392H acre feet or 5.43 second feet^ whieh 
was the average amount available for Ktnrage on the Triumfo for the years 
liMi3 itii'l l!Mi4. .\ front ing to thi' m«':i*iiiri>mfi>tH on pak'<* i>4. the di«charg# 
of Malibu Cre4*k availahle for storage |iurpoifeii at the Iow«t reservoir Rite, waa 
12gM7 acre feet, or 17.74 ser.md fi'i*t for the year 1903. Subtracting the 
discharge of the Triumfo. nn mesHuri'd for that y«*ur. namely 7,059 
feet, nr l<.7o neron*! ffet, the amount available for Ktnrage .it the Malibu 
erroir nite i^ founil t<i }*** .'>.7hm ai'ri* f«'et «ir ^.iK) M*rond feet. Himilarly the 
disehsrge uf the Malibu for the year H*f>4, exclunivc of the run uff from the 
Triumfii, in found to |m* 1n<iri acre feet or 1.5<) second feet. The mean dls* 
charge of the year^ 19i>3 and 1904 in 3436 acre feet or 4.7ri lerond feet. The 
discharge for the year 19<)3 i^ prolisMy linmewbat above the mean. The dis- 
charge for 1904 msy )n> taken ai a minimum. As the measurements have 
oaly been taken for the pafit two yearn of leM than average rainfall, an 
esact determination of the amount avnilaMr for storage on mean and wet 
years is imposnible. hut it i^ l>elieveil the average yearly discharge from the 
Trinmfo watershed i« 7.oon arre feet anil from the Malibu ilrainage area, 3,000 
acre feet or a total annual supply available for storage at the two reservoir 
sites of in.oon arre feet, or 13.H secou'l fei>t rtintinuoyn flnw. This is eqoiv- 
slent to 27.6 serond feet during six m>>nth4 of the year. In order to rely on 
average annual «lini-harge of 10.000 arre feet, it would be neee<sary to con* 
struct dams of sufficient height to impound a thre«* year«' ^lupply so as to bold 
over from vears of plentv to veam of tlrnith. 

A dam on the Triumfo loo fret high wnuM l*e about 20 fret long at the 
base and 150 feet long on top and would have an approsimate capacity of 
21.000 acre feet, sufficient for a three year supply with an annual output ef 
7,000 acre feet. The eapacity .if the reservoir is taken from a small scale 
topographic map, and is not exact. A r^ek All dam 2o f«H<t wide on top with a 
slope of IHi horirontal to one vertical on the upi«er farr and 1^ to one on 
the lower face, is made the banis of estimate. Provisitin is made for a dry laid 
wall two feet thick on the up|>er fsce upon which sn asphalt coacrete aproa 
one and one-half feet thick would be laid. At the base of the apron a avt* 

as 
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:.« ^T.ip>;...g» '.^rw^ i^ AtncuM .r :m- -nK J) aconni ear ^r ^^jOO 
..^^w ii~^ -.>«ci>' yd 4^NS ;0xu%,¥^ #AnM -rft urutnt \ t\ •ftscB ^mm "im 



A.r/;i.<;«^c ',f <\^^ itA^u« fiMi '«/iu/»fi if ciui duua frr«am is Kmi-^xrealar lad 
li'/A4 ^f;^^<ji*i 4%%/ v«car «#*rtu «fi'i HMif, feiifl «• U f!itmiBira ia. mrid r«g:ioB% 
«l';<>'c<Mi«,^ *;; #<;i.*«iiui «4 u (.#'*i^rft«ii*« tiifiAgh Uui plaiafl, mtil Um mrftcc 
llv^ %*,*%% J ■)i4«i.^«M/rf lib 4 «i«/»fi/ hn*\ 4 stion <li«taBr.« b«low Bantow. 

fi,'. Kti...i.i/ii;4 ..mJU^ t... r .f at trm Miihitv*; n«ft at •■l^vations between 
C/t't'i liM'i « .i'*<i r .•;! .»M 1 11.. « «A l.rf'sbAi.ii wsitrrt throU|fh the moantain 
',Hh,-*u.i i', ai,-..«L •;!«: ^•ti I'.M ■}.>'•>) Ahr.r«> th*? tiifiifiirr tlow 14 first absorbed bj 
tiff. 4Mi* i xi* i t. ..«i')i.f tri.i.Atid i.r thh tiertasft Wtt«h. Thii 19 aboot 1^ miles 
IrM'iyv h.'. |..i.<.L)''M t.t lun nufli «bil «vk«c fofkri nf the river.. A permanent 
nii'.Htii iii^itii* u|.|.i.i«^a tuiu^ tti»tu ttiR gravrU about seven miles above the 
^1/ i/w ••••iii-fAii uul tif^m «^Ukt titr'.reto«iQ|( voluDie to that point. 

Ill iu: fyt.ni (if Vi'^Liif, littitn ktn iiiauy uiouutains that drain towards the 
M'fltM.". Hwt, iitii ii*'tH »ittiku*4, wbiuh are small and few in number disappear 



jut »ouu urt lucv r«acu :ur »^a<i» *! *.u^ iMMfTT. The general slope of uu 
gruat vailoy ib Lowar<i9 ::«^- M.'jud%»r xiiwr trom tatr wes: at the rftte of two Uei 
to tile mile, uui ttie nuniai. .^ a; .14(11: luvut 3 ineiies per anniim) aaii iss 
•luuuivr huat ^u«i c^^pur^t.vL m; ^r*ra;. '.uai :u«frv itf no eontribntion i;o tK 
rivur from liiat ^tuuruv. 

TUu Muhavv Hiwr ^a» >:u\ '.uniugu a .uw nuig<e of hills a mile lonth a! 
tho tuwu *j( Viciur. r.'iv ijurgv ^ uaff^M. with abrupt granite cliffs on ea£t 
aide. A tjuuiuur L4j luwc ai/v^t: *at uv*^ 'it totf itream at this f>oint if nu 
to eui-ionv 7.OOU acr«i». Ttiitf .» '.ui- gr««tetft naturaJL roaerroir site in Sontiieni 
California ami is iu poaitiou \u •:ati:u tar douu diaehnrge from the baain to tto 
auutb. No oxact t»urvey of tue oa^iu .» at hand. The dnta as to its capadtr 
is ol>taiiiffi I'rom Mj*. {kiiuyivr n !juok ou Keaerrjirs. 

'I'lii- ^auta Ko railroad now ]>asik*ri liiruui^h the site of the dam and ns- 
«r Villi' aad that [iortiou, about 0^^ mileh lU Lengtii. would hare to be rebuilt. 

riie water shod above Miv Vwiur Uaiu :»ite is 435 square miles of which 
251! :«quaru itiiU'^ ;ire uioulilaJIlou^. *Jf tliu» area S6 square miles, or about 
ooe di'th oi tiio i.'utirL' Wiiicrsucd. : l»c ourtiuu most productive of stream run- 
olf, 13 iiiclu«ivd lu rlio • ir aiuaijie area of the Arrowhead fieserroir Companv's 
system, whicli i.> now bciiifj cuubiructed. This leaves a net drainage above 
the Victor Dam iutc ur' 34*J square miles of which 166 are mountainous and 
183 deiiert plains. 

Thd wa(or:iiieil la virell covereij vvitii j. j^rowth of timber at the crest of the 
m«)untaiii3. but ihc number jiid :n/.v *»f the trees diminish as the desert is 
appruaehed. the lower purtiou >tt lin* bas^in hein^ oovereil with desert vegeta- 
tion .)nly I'll IS •-lUfiitiou ih inv tu ihf .ii<i'ri';i9i< in the precipitation, the rain- 
fall lii'iu^ very .^li»;lit ou the .le»uit, hut iui'rfur^in;^ ad the crest of the moun- 
tiiius M ;i|i|irii,i.'hiMi, culiuiiiaiin^ .ti I lie suuiniiti lu about 60 inches of rain and 
da n\ 

I:; I lit' m.>unt.tiu.4 lue (•rrriitit:iiioii is fvi-i|uiMitly heavy, often falling on 
sliiii-i U1.1C an> bmii ru^^gexl .ml .iiffp. thun vioMiot; tioods which, pouring out 
ot t\w iiilU. liow luto the 1cm- rt tur beyond the ordinary limit of the stream, 
fllhiii; th«* porous iAud au>l ^r-.i\i'l vit' tho river l»eds as they progress, and dis- 
ap[.»Mriii^ .ii r.ipi II y is tUe\ \«a:.' from ivivuty-four hours to a a week later, 
the :> I ..t the itream Jit ih  -lartioo wil! a^aiu be f.^uud dry. A large portion 
of :•..' precipit itiou m tbo 'ii^iu'r dewitiou* i^ >uow» a material part of which 
ia U.ic by ev.iporatiou. aul '.^o rem iiu'-er autimeurs the stream flow. This is 
the ^eur-ral v.*hara,.*tor of i:u' \l»ha\e Kiver. Puriu^ the summer it flows in 
pUi-c, whfCo tiie ^leueral l» ''iitieu ot t'le oauveu wi'.U or ,»f the bed rock forces 
thi^ jjr lunl w Iter to lUe aarii.-: -.u <freaui* of fro-u .:«.> to 30 second feet, rising 
an- 1 ^ilnkia,^ uu it* UQ*.*er: iiu souraev :is i: ou^.•ounte^■» impervious material, 
SQil doally losin^j itA»lf iu tS.» lesert. 

•Meusufi-uuii'.s '.ui ie •■> b\ W. ^k uuor.  \ i.*. en^'ueer. between January 
1. in I Aujji.-t 1 \^^,\. ^.v ^ I •'.■ i\-. :-.-.-.i ••.N,-i 1-5^0 ^>f N.^o*- *eoon.i feet and a 
mini:nu[n .f it-j ■; •  .n i :.-.-.. :> ^-... ;\^.-..;i 'L- i.oaTi dew :r'>m Au*rust 1. 1892, 
to A It' 11 it I. l«^;».;. w.is ' .■:  .■: •  i< nj:« ^v.-.:. I 've:. l*-'.:* w-v.ii.x Ve equivalent 
if* .'iu .iiinu:il riiii itY ..f .'.;»7.;.-x^ x-re :\'ot. 

At th,- i,iiii.. -.i.u- 4t w;is .. .'0 i by :ho ip:vara:u'e of the drift along the 
bank -4 Hill th«s ^t.tt.iu. iitj .f :.-,.. re.-.i.lenrs .^: Vio:or. :ha: the highest floods of 

•achuyler'i " keiervoiri f^r Irrigation." page 376. 
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tbftt Mmion Iteked Mreral feet of reaehiiiK the high water marks of proTloas 
reart. The rainfall at Lor AoRelet for the Heaton of 1892-93 was 26.27 Uchea. 
fa oriler to determine the amount of water available for Htorage in tha 
Mohavr, the V. 8. Geoloicieal Survey establiahed a gauging; itatlon at Victor 
in 1H99. The folliiwin|{ table it a record of the iliieharge of the 3Cohave at 
Vietorville. 



DiaOKABOB or THE MOJAVE 

Total diai'harie«* 

AiTf ff'Ht. 

1899 17.4LN- 

1900 32,204 
19<H In.^.Hjn 
19'tJ 3fi.7.'iti 
19«t3 HI7.H4..* 
19i»4 :t4.1*Jl 



AT VIOTOBVZU& 

Half ili^rharic^ 
A»'ri» fiN»t 

16.102 
:>1.91i) 
lH,:i7h 
:»3.»L»1 
17.»»t?n 



lIMi.% 



r.iJ.iMMi 



• • 



 

1900 I >4 inrlujiiviv 



♦iL\94S AiTi- f#M»t. 
^*V91 Hi'fiiij'i fi't't 



31.474 Arrr ffpt. 

4:'. 47 4<*rond feet 



Th** bed of thp M'diavr Riv»T .it thi- ;;niiLNnur «t.iti.in i* *^f a «hiftiOiC ^andy 
aatnri* Jind the ^••«'titin mnnut In- pi-rnriii«-Ti*!y rati-l. A t'l'ij*' rn I ha« !'«»en 
plarr-l at th<» Mtntinn. in I •?!.• *.«M,:*.t ..f tfi- -Ait'-r t*i»T»*i»ii i« ri"t«'.| .Iiily, An 
nh*^T\'t*r whu liv*»4 at Virtrtrvilli- i* ••ii.r-l-'Vf.l ?<i mi':i«iir«' th»' w.-itt-r it frrqu«»nt 
int^rvil* iif tim<*, nn-l i'«ji«''*i:illv wh»fii'\*-r *}:fT»' i« .i •■h:ini;«- :n rivi-r Ii»v««|f 
du*» to fl«»i»il rnn-litiiiTi'*. Wlji!*- *]ii' rt-.' -r-l i* rin* jm rft'i*t it i« l-»-ljtvt'il t'l br a 
fair .ijij»r«»xiiii.itinn "f t*ii» truth ml •■••rtniulv tin- }i#'*t iivnilnMi* l.tt i. F!«ti- 

mat^« )iji««»-I upon jirprijiiffttj.in in rhf ) -t^in. i \»Ty Inrj ""ti-M •' whirh 

ifl «n(»w whii*h i* att:i«*ki*d liv tht- ilrv -If-i-r* r.in I*, "iri* n •! '■■•'jf^f! • i tin ■« 
r^li?ib'** 



X/>8 ANOEI£8 EAIKFALL 
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19»4 
19t»5 



'Diaeharge from March l<t. tn l»ri-«>iiilifr 13th. 
'*Diieharge from January Int to April lit. 
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Brapontka Bt c a t d for floatk FMtkillg of Mnino Vallif; 

1898. iBckes. 

JmmnMijr 2^ 

Febroarj 125 ** 

Kmrek eiM) 

April &00 " 

May M5 

Jnae lOlTO 

July IIJO *« 

AngoBt 10S» " 

September ILfiO ** 

Oetober €.50 " 

«< 

f€ 
€i 



Svek a loos by er^oratioB from a water miface is a reiy oerioos iMttcr 
wkea it is propooed to hold otot water for a tcrai of wet years to pvoride 
for years of defteiest stream flow. It is one ef tke reasoas for beiai^ 
serratrre eoaeenuBg the water snpi^y arailaUe from this 

Im riew of these reeords the aTmilable oopply from this 
safely be eoasidered as oTor 40 seeoad feet. 

The measnremeBts made during the last Are yemrs of light raimfall may 
be aeeepted as a minimnm whieh amf ortnnately controls the aaunmt tloit amy 
be relied upon from this sonree. 

The amoimt of water STailable at the Tietor Beaerroir for storage 
purposes, should the Arrowhead dxrersion of one-third of the highest wmter- 
shed be made, wiH probably be not oxer one-half of the total diseharge. Otoe- 
half of the mean diseharge for the years 1900 to 1904 inelnatre, of 31,474 aere 
feet or 43.47 second feet, is taken as the reliable anumnt that eonld be 
s s cor e d from this sonree, proTided the direraion works of the Arrowhead 
Company now nnder eonstmetion are bnilt. 

A record of the amonnt of oTaporation from an exposed sozfaee in the 
foothills of the Mohare Talley west of Tictor has been obtained. The ob- 
serrer was an engineer snd he employed standard methods of measuiements 
dnring eight months including the sonimer of 1899. The remaining foor months 
of the year from January to April inclnsire. haxe been estimated. The 
obserrer requested that the locality sh«>u]d not be named, owing to the poe> 
sible effect of the record upon certain enterprises under contemplation. 

As it is estimated that the City of Los Angeles will require 47.7 second 
fOet more water in the year 1925. for this municipalitv alone, than is now 
available from the Los Angeles Biver. this supply will hardly meet the re- 
quirements of the case, especially in view of the heavy expense involTed in 
obtaining it. The 47.7 second feet noted above is on the basis of the total 
■apply continuing from the Los Angeles River. There are other high grade 
lands upon which anv water obtained bv storage in the Victor reservoir may be 

Bealdea the water claimed by the Arrowhead Beservoir Company, the 
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niBoff from 86 tquare mitei of the upper mouDtain watorahed of tho Mohavt, 
Ibo normal flow of the river below Vietorville ii need for Irrigation parpoaea. 
A large dairy raaeh i« alto irrigated in the reaervoir baain, abore the riTar 
gauging atation of Victor. On the Mohave near Daggett, 45 milee northaaat 
from the Victor Narrowi a Bubmergod dam hai been partly conitmcted to di* 
Tert the aubeurface ttream into irrigation eanali for the Southern Califoraia 
Improvement Company. With the exception of the Arrowhead Baaerroir 
Company, the advene rights to the waters of the Mohave River are not ez- 
teniive and could probably l>e condemned if a tcrioua etfort were to be auida 
to do 10 by the <'ity of Log Angelea. 

As the mountain watershed of the Mohave is an unoccupied forest reaerra 
and the desert plains, excepting at the town of Hes|>eria, have few inhabitaata 
the water of this river above Victorvilte is practically exempt from danger of 
contamination. The mountain area being granitic in character, the mineral 
compounds occurring in the water would be relatively small, indicating an 
excellent water for both domestic and irrigation pur-poses. 

In view of the results shown bv the stream measurements ot the last Ave 
years, giving a total mean yearly discharge of 62,948 acre feet, of which 50 
per cent may not )>e available without the purchase of the Arrowhead Reaer- 
voir Company's system, together with available evaporation recorda, it ia 
not deemed advisable to consider a dam which will impound more than 100,000 
acre feet, or suffirient to hold a three years discharge. 

The dam site is MO feet wide at the bed of the stream with walla of anek 
slope that the width is but 3C0 feet nt an elevation of 150 feet above the 
stream. Figure on page 72 shows the diamond core boringa made by the United 
Rtates Oeological Survey. The maximum depth to liedrock was found to be 46 
fr^t. Photograph (up|M>r rut, insert page 75) shows the dam site, looking np 
stream. 

The small map of the reservoir site is taken from Schuyler on "Reterroln 
for Irrigation", page 379. The outline of the drainage basin is shown on tbt 
Oeneral Map. Exhibit on Page A7. 

Though the surveys of the reservoir site are meaner, it i« believed Its 
capacity, with a dam 120 feet At>o%'e liedrock or for a maximum depth of 06 
feet of water, would be in excess of 100,000 acre feet. A masonry dam ICO 
feet high would be about 230 feet long on top snd coat approximately 6500,- 
000. 

The underflow at the ilam site was measured by Profes«or Chariaa & 
Slichter for the T'nited States Oeological Survey, lie st.-ites as fidlowi: •*AI 
this point the river passes thrmigh a narrow gorge, barely I'.Mi feet wide at Ihm 
river surface. Here the greatefit depth to bed rork is 46 feet, and the material 
ii a very coarse granite land nr flne gra%'el. A double row of t«*Bt wella acroaa 
the Narrows, with extra down stream wells for the •Irterminatlon of th« 
direction of flow, gave vel>tritir« st various p<iintA of 6. A. Jo. 3.%, 4ft and 64 feet 
per day. Notwithstaniling thi*«e hi»;h rates the tnta! Viilunir of underflow la 
quite small on account nf the limitfd croM si*cti«in iLinn «(|uare feet). Eati- 
mating a porosity of 33 \trr rrn? and an average vrbirity i»f .V» feet per day 
gtvea a total underflow of O.S aec md feet, or 520.000 gallons per tweaty-fonr 

honra." 

"The veloeitlea at thia point were ao high that the electrolyte 
between wella only 18 inches apart withoot touching them, and a amall ^i 
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tity of eauile potaah had to b« added to ipread the eleetrolxte iato a broad 
•tream. ' ' 

The approsiaate elevatioD of the water level at the Victor Beeenrolr 
woold be 2785 feet. To eoDTej the water aeroet the Boantala raage to tbo 
■oath iato the Baa Beraardiao Valley, pumping woold be required to lift tho 
water to a probable elevatioa of 3185 feet where it woold be delivered to a 
gravity rondult, which could connect with tunneli driven through the aunimlt 
of the range. Numeroue adjuitnente can be made between the amount of lift 
and the length of tunnels. In this estimate the total lift would be 400 feet aad 
the length of tunnels af>prozimately 8 miles, the main tunnel being about Ave 
and line- half miles long. A pressure pipe from the southerly portal of tho 
main tunnel could deliver the water under a head of nearly 1400 feet to a 
hydro-elect ric power plant, situated on the south side of the mountalas at aa 
virvstion of about 1750 feet. This would furniih enough power to lift tho 
water the 400 feet on the north Ride of the mountain to the tunnel level. 

From this power plant a conduit wtiuld follow thi* loutherly base of tho 
Sierra Madre mountsini to a point north of I'omons, where a pressure pipe 
could deliver the water under a head of 500 feet to a second power plant at 
an «»lrvatinn of about 1200 fc«t. A third power plant near the mouth of tho 
San (laltriol C^anyon in a possibility in thin lin(», but iti desirability cannot be 
■tatril, without more complete dats. Should the conduit from power plant No. 
2 at romona be used only as a fcravity line to LfOt Angeles, it would deliver 
the wat«*r at an elevation HuflScirnt to mmmaod the entire dintribotion syHtOB 
of the City. 

Th«* total Ungth of the gravity conduit i* evtimatod t.i )>e about 85 niiloa 
in ad«Iition t» approiimately 10 miles of tunnvl an<l 9 milei of pressure pipe. 

Thefle efitimatcH of diiitnnc«*« and elfvationii are not based on special fleld 
•UM'evii and are 1i> ht* riiii«iii«'r(*il nnlv an arii>roiimate. Thev are taken from 
the tfipographiral map« nf tht* I'liiteil St.itiM (iPciliiitiral Survey. 

The Arrowhead Keservoir <'ompany i« n>>w i'itn«t rusting a iieries of r^amt- 
voiM on the heailwaters of the Mobavr Hivrr. the intention being to divert 
thii water into the eaitcrly en^l of th<> Snn Itrroanlinu Valley. It is reported 
that auits are now pending "n th<* part of lower ri|i.irian owner* to enjoin thlo 
divrMion. If the company iiurr«'<*dii in •li%*«*rting the water, it will !*« avail- 
able for immediate une in the neiKhbfirh<M>il of llighlamln. San Kernanlino aad 
Rialto. Thin district is capabU of a« high » hortirultural development tm aay 
section of the state. There are manv thousaoils of ■cren of arid land* in that 
neighborhood which require the water. 

The development of the Ilighlaniln section will lie of great value to tho 
commercial interests of the Tity of Lou .\ngeles. In siMition the seepage and 
return water* from the irrigatinn of the«e benrh tan'U will W of value la 
sustainfng the undergrmind water siipplif** that arr requisite to the 
tenanee of Riverside and that vif*inity. Fiten^ive opp.trtunitKff for 
development of water i>ower inrrea^es the value of thi« watrr to th*^ coa- 
pany. It is believed that this watrr will >>e worth t<> the irrigators in tho 
neighborhood of Iligblsnd* an) San Tlernanlino approiimately lirtOn a mineral 
inch of continuous flow. Any interference with the development that would 
r«Miult from the application of this water fi*r irrigation purposes is a matter 
whieh should be very seriously consiilereil by the city. 

n 



Tkii m omm of Ik* matt proaiiiag <i«Telopau»kt wlamg mmd 
hmm ta Sovliffrm Cmliforaia, aa<i it nhooM b« encoaisged. It thoold sot be 
tatcrftrvd wilk «secpt im aa cxtrvmitT. 

TW leaftk tff cimdoit frum th«fi« merroirs to tii« Citj of Los Aa^dcff 
woalii b« ui tk« ■•t^borhtfod of aWTvatj aulea^ It Is aot beUered that tke 
soppljr wouiil b« a«iiH|oat« t*i iB««t the nHiairemeats of the Citj of Los Anj^les 
aad labarbaa tiiwas that arv auw wwU ta iighC 



A prvliiaiaenr npport oa the firtftsibilitj of obtainia^ a water sapplj from 
Kent EtTvr has b«H?a prvparvd by Mr. Frank Obnstead, elTil ea^iaeer. Tkij 
has beea pnmeafei^i to th« Niani and has been esrefnllT considered bj it ia 
eomaeetiom wilk otker projects^ 

On K«ra Bivvr therv ar« tuilar two expensire power plants that hare been 
•oafftmcti^U AB«i two othen oader constmtition. In ndditum, all the ordiaarj 
flow of K«*ni RiT^r b« >iif«^l for th<* irri^rttion of lands in 3aa Joaquin TaUej nesr 
BakenllelfL \ ftvat rvM«rrt)4r sitir «xxsts on tho Lower Kern Sirer at a place 
known IIS Bii«*na Vu«ta Lak«*. This is owned bj the Miller 4 Lax Companj, 
aa«i into it %i\ ^urplutt dood wat«r» of the K«m BiTer are discharged for 
further irrt^mtioQ um^ duntttc the low :»ta^s of the stream. In addition, tke 
distnn**!^ frum K<^m Kir^r to the Citr of Los AnjEeles is venr great. 

tt will bia ^iiM>n. therefore, that wrr grarv diULmxIties in addition to tke 
cost of <oastni«?tion exist wkich woald have to be OTereome in connection 
with obtain tnic * wat^r ^upplr from this :soaree. The population of Kera 
Coantjr ia t9iH) was 1<^«4<S0 and this is 4oaie measure of the interests inTolred 
hf th^ r^m^*rr%i of thu« wati*r ^pplv. The uea irri^^ated wns 112,533 acres 
in I'^tNK 

Mr. 0(msteii> report is as follows: 



<nr ram paaronnrar or bbiiiui» mmmb wmoL wazbe to lob 



Tke mean flow of Kem Eiver xa 5^ cil. ft. per seeoad, freqnentlT droppta^ 
l« 900 ea.. ft. per see. in September or October for the mean monthly flow. 

Tke total laad Talnatioa ^t K«ra County bi approximately forty mfTlfaa 
-jrilnra Miii tke Kern Biver is the only stream of any importaace that makes 
ttii kuid eahunbie. the developmeat of the Delta eeen now being retarded by 
•f water. 

Bitter Kti^tiott woald rvtntlt fr*^in uxy attempt to take the lower Kern 
flow in»i probably ^^t f^.»m Any szt^mpt :o ^rrra^rt lad -rarry away 
'water from anywh«*rj ia ^he *he*5. 

Tke Soatk -ork of lvv»ni !^^▼\•r -f -^U'lv^rv ia 'iiiaivrortaa!: factor in 
water supply 5?r the K*m &ir*»r IVtta. 

Bjr dammui^ the M^n.^v.vi«* M«?« tv^wn^ j 'ji-'ii? a^iranl r-serr-.^ir :a :he 5oxrtk 

of fla»a BiTer it la T»t<»Tnr.ott jf 5.i^'«^ f^fer. ia latoiia^ ?f w-t:er rould ^ 

ttat probably at 7C«seat i'?e» a^t *iTt> it?od :o layrjae i5 u^ aa^ 

■1 on the Coast. 

m teserroir. I Vlier^ there ^*uld be in "the aeifh>ortio«jd jf -L-JW 



iBchet coailmBt flow delivered bj grmvity throagh Walker PtM and enoufk 
left to mora thftD mmke good the preeent euppljr to the irrigatori in the 
South Fork Vmlley. 

The result of thie would be that the main flow of Kern Biver would be 
depleted bj the quite uniform surface flow of the South Fork into the main 
■tr«*em of 20 eubie fe«t |>er second and whatever flood waters rush past thla 
junction, generallj dischari^ing into Buena Vista Lake. There are 170,000 aeree 
under the Delta ditches and with the pumping plants, there is ordinariljr enough 
water for the irrii^ation of 150,000 acres. The Delta canals and ditches have 
cost about $5,000,000. 

The Menache Keservoir is at the lower end of a catchment basin haTiag an 
ar«*a of IHU square miles, with an average elovation of 9,000 feet above the 



No good data exists as to the amount of snow and rainfall over this area. 

In the aeason of 19(13-4, when Los Angeles bad a precipitation of 8,72 inches 
and Krrnvillr u{ a.lt'i inrhrH. tin* two guugos in the Menache Meadows read Ifl 
in<*h«*ii and II inrbt** r<*ir|»rrtiv«»Iv. Thin wss the first attempt ever m&de to 
gauicr Ihr snow (in terms of rainfall inches) in the Menache, and would in- 
diratf* to me that over the balance of the Hhcd, where the precipitation natur- 
ally w.iuM l>e grestf*r, there would not bo le«i« on tho average than 30 inches 
for tli<> whole basin above the Menachr. In this case at least 9 inchf«i would 
rrach the reservoir. 

Thiti nine inches would mean, aftrr tlcducting Z6 incbi*N over the extent 
or thr resrrvoir (4iHH) acres) for ev»|>oratiiiii lo2 cubir feet |>er second constaat 
flow. Allowing 22 feet to pass on down to the irrigat«)rs as It suited them 
beet to receive it, would leave 4,000 inchns for LfOS Angeles. 

In reviewing all the measurements that havr i>vit been made, of which 
I am conscious on Kem River, th<*re is nothing to corroborate, and I may saj, 
BJtbing to discredit the above statement. This is so because there has never 
been any attempt to measura the flood flow of the South Fork of Kern River. 

Should the City be interasted in this matter, an outfit should be dispatched 
at once to measura the floods which will commence this month. 

The statement that the Menache would supply this 4,<)()i) minera inchei 
constant flow is certainly much less of an assumption than that Rem County 
under any condition would allow Los Angeles to take a drop of it in a condoil 
through Walker's Para. 

The engineering difllculties of carrying the water from the Menache to Los 
Angeles ara not graat save the very size of the undertaking. 

The dam site for an 80-foot dam ii admirable— )>ed rock is not over \!i feet 
deep at any point in the cross- sect ion — and this dam would not be over 4fl0 feet 
long on top with natural rock buttresses on either side. The dam would be 
roekflll and sheathed or faced with a steel concrete tkin M inches in thickness. 

The conduit for the flrst 20 miles would be the natural rock channel of th« 
straam. 

From this point to Walker's Psm, a dietancr of 24 nxilr«, ihi^ condolt 
would naturally be a concrete lined gravity canal on a <-om|iarative!y rapid 
grade, say a eross-section 7 feet wide, 3 feet deep an<| with a velocity ap- 
proaching 5 feet a second. 

Al Walkar's PaM to Coyote Holes, whera there would be a graat drop, there 



»VM»I! t»* .*rvi«it«i»<»«! f«Vi*?ri^ it.iw>*r whirh .'owlii be transmitted to the head of 
»N«% St«tr ii 1 u* r-tw** »Kf» wttrr fTK\^\ 'h** -letiert iepressioD over this divide. 
Kr.»»M i'..V'»v Ui»lt»< '!» Kt*..l KiH'k « ■•ny ^B Aiiil thi^n on to the pumps near the 
?*'.*N»iN.i pivi-V ?»••■ .v»«'.f»iit 4h4i\iiif ii«i bur:^il under the sands and conld be a 
iitiM«* k" »w.*'v»»« y*<*\ wi»s .»V4; r.»;i Kr..'»Ti the pumps on over the Divide the 
^•••t** w »'»M ♦»,» •trpif.i 'n « '1 11 tuber »f ..•»*» :r.in mainii. «av 30-ineh liiameter. 

m 

ITr itM T'i.» <»T,»u.i < tii,f ,n '^.^ ^r*v:!y !jne ^'ould best be a cement lined 

..'•»* I. M> ■'.■•• w •••M rtn^-^v *'v ^-4VTv ti*"i.«rj{ip :t<i -.•>m:ent4 into the Pacoima, 
if,\s ^ J...., t'.Pi •.%«•'»• »^ ;l•^»^*^'v Ti'^*^ ?^«*v Th<» :^tle<la«i seetion wonld be hard 
!•• •M^iitt^.M ^t. ) •* .< ;»r.l^<«^!.•. "h**. « t'lnaifl tlirjiu^h the Ms. Gleason Bange 
•n*^H» y*-.*^-^ 4 »...»i^F  t->i|>'.iM ■>«■» 4 «»jrf«.»t> jjm.'if around the point of the H>l l i 

^*p..i». ^H »>t ,{•••••.• v. tt^ 4>4>i ;•..• .i- -t^r- -v:!.* ^,^ 3i)?a:nijr maeh better hi>ped 
/■!► ••• -I Mv ^i.'.k >•■• ••■«'•• '^vi I- •?• iv»-" 4 -ii.^'iT.!;!! ?ot|n*rv *2an this line. 

N*.,.i»» fS.» r.i,^.** K '••• K' yr-1' fi^t- MM4^r«de'i water ;oaM be brought into 
I •« \m^..'.»4. n»' .■ w .-. 'It- At' <!.-'i « i^tiVY r'mpia^ expense in lifting; it 
.y.tr . "» » i'»f»H *'■•**. i4 *-»: 44 Mi^nr^vrt^ ti»» >i^^ IiA>Ml*:es before referred 

I., «..••«• •v.».i,^ K '••• Kw.'!" « \" %^ t r* :3f .*?•••» ."TieBt for the Lo» Jmjeles 
^ » ..► *-.:.i.*t N.»  I.'*' •'• •»! iH* ■•ii;«i !••■.♦•»•.. !«. .'ia tie rij[3t be reasonablv 

I .\ .i. *. »««t^ 4'*^^ ■!..; i»fi-'i. I- v.tIv. •. i^iPv W'l : i ^^ It se^i* to !«>ok f^iTthcr 

fc 1 .■•• *-t .<...■ ■• . ,..■,,., ■»-.•,. v>*.t<^ rt •'■rt»- • ?:i:!i with t'a-? iatermin> 
■•*■'■' ;■:•■■•»' «■• • ■*■:■*" '"'^ • ■■•■'« 'I #■»!>! ••.:  pt t '..'.H .\t:^!-*h ^-jrDo ration to 

i-i  ■»  ■•^.i' ■■• I.. ;.-.,'v !<•» K -r'l 'I'v.- ^ I' -r -i" i: jae soijxt into a 

..■I !■•■■ «ft i s .^. ..s ii«..) .». '.■^•<r !■•««•■ Ti'-r ' ■* •.'■^"ii! •!.inn»'I. I 'i33e*itatin^T 
*•* • •'••■ •-* I ■»■'.»; ••fi|ir«i.'i k •!•: » »' * it< "'j^''* "■' :; i ■•''*!T bt? obtai3e*i« ev^CB 

*•• ■« "1 »• ' jiii-Hf i.i»i_ ' i.'f«- 4 I >n» «ii2iif ■••n'lt. •" .f "h** lata is not is 

>•-.'■'• ■• •: «*■•• .1 ■• '• Ki'. »:i 1 < ■t;iip» ^iii». in >i'irtii:i. This !?ri?sent 

 •i • ••* X'*!;'-'-*. •*■' ■=»» '!.»•■ 1 »4 ■••■•■II ».t»r '-^iii- * |M rninf^I! tber? 

IS. I -^tM^v.'ii •! •.i«.i I I h'4 14 I'.yi" ■•ii.' n" \'r«iviili'. i^ tnv wch increi 

■,. ii>it>.i •»• 'h M'^iii .1. M'^i'"*"*, -ii<t*'H>| II In 'Hi'hi'H there mav be W 

m 

h'iM.iiki 14 »■ '••••■tJii >iit-i4iir4'iii. ii-<4 i;i "^iuifii ''*"»r«i, whiob I have in my 

•iNr .', til. 11 >;« ii • ■•III,; •«• I i«i i*«<<ii.i ■<■•:( Mr 7 s.'t.'«iti' 1 1 'iKnIe One meavoremflBt 
iif *o>i 44I, .in 1 1 1. 1 kii.; i>fii i III...; •i.-iii>ti 1.1, i -• is.Hfii * 'iivM <o t ?n evidences 

'Ni' 'i-.l 'II.- '.• 'i. "t, . i|.- .Ii.vv ■II : ,; I I •. •■ '••■«■ ti ■•ifi-^j-'i r«i:iiV ivi'T I'^OO fecottd 

•'«•.  ' •' -ii  ■! 1 ^.- I  •< '■ '» K. I .»  " -. I ••■■ ' i ' I- . • :!•• "nivith .jf the 

■i|ii 1 I'll ** t . I . ' I, 14.-4 .'. n.-.i-i. I 11^ -It rt- , I. I'l.i^ J<) TlileS of 

«iliit 1 1' •''•it, ■•III ,....■ -I  .. II. '  ' <■ I, i*-*^ \-t.'- ^ii..f:t. 1- ■•■■; *ii^Mfiv mised 

i%lit>ti- • ii. I.'. I ""i. '. -I. I i:i..i li-.-.'H, \ l..,\ 'I- i|.-.«ii •■iJ».»' "ii 'j^ 19. 

!t \ •- 1 1-. I III.  II. ^.. 4 -1. I  1 .1 , \ •■ II ii.i ,< iv I I . I ■•■ r ' :ii !i V "?%• \ barter 

4|l|i|i! 1  ii I 11  <••- ■.-•• 1:1 .1 ■: I  ■:i. < ! I . I. ,, 




^f<>rK K«rn River* 1-0 th 



I Mik« Vu foDowiBf roQg^ MtiaaU of th« eott of tUt propotiUoa: 



DftS i iOOflOOM 

Coaduit: M mUoo to Walkor't Vmm 683,000.00 

CoBduit: 8 milM to Cojoto Holo with powtr plant . . 1,000,000.00 

Coodnit: 88 mile* to Trough la DoMrt 1,000,000.00 

Proworo line, 80 milet and pnmpo 6,800,000.00 

Conduit and itnietnrM on Soledad Soetion 2,112,800.00 

RIffbt of waj, ete 1,054,800.00 

$12,500,000.00 
Datod Maj 8th, 1005. 



OOlKILUIZOll. 

la concluBon it maj be stated: 

Fint— That the water inpply for the City of Lot Angelea and ■ubnrbaa 
towns ie now maintained with diffleulty by the nee in part of temporising oz- 
pedienti. It will be neceeaarj to obtain an additional lupplr, nmonating to ap- 
prosimately cixtr cable feet p«r teeonil, within a period of twenty yeara, for 
■trietly domettie porpoees alone. The need for a greater domestic snpply is so 
urgent as to demand prompt relief. In proTiding for the future an ineraaM In 
area within the eity limits should be considered as well as a greater population. 

Second— that it would not be wise economy for the City of Los Angolas to 
endeavor to obtain its additional water from the gravi»l lieds of Southern 
California, these underground waters are already nverappropriated and failing. 
The city could not obtain additional water therefrom without the ezpensivo 
condemnation of highly ilereloped horticultural districts, including many towna 
and villages. This manifestly shnuM be avoided except as a last resort. It 
is not feasible tn obtain an adequate supply from any of thf itreama of 
Southern ralifnrnia tn broadly nolvr the wnti^r problem confronting Loa 
Angeles. A partial relief could bt* obtained st a high expenso by storing the 
flood water of the Moha%*e Bivrr at the Victor rewnroir site. However, this 
water should be used in the San lioroardino Vallev. 

Third — Any watf^m to the fxtrnt of Thhi ^frnnd ff*et that can be obtained 
in addition to th^tse actually nceiled for ilomr^iir consumption, «*ou]d l»e naed 
for the development of highly product! vi* citrus foothill lan«i« immediately 
■urrounding the city. Donbtlfs^ these laii'U if irri,{ated. would sonn become 
densely populated suburban aildttion^ to a (irentrr I.n^ Ani;<*le«. 

Kourth — The future r|evelnpni<*nt an<l pro4ji4>ritr .if thi« «ectiiin will bo 

measured largely by the svailablr water supply. Its value to the eity wonld 

and iihould justify a Kenemu* tr«Mini«*nt of t*iii««* frttm whom rights are 
purchased. 

This report, owing to possible conflict with other dutiea, most bo eonflnod 

1% 



n6i4h*lrty' \(^MtUff, ^rkm ^m^^ it iMf bv pMiM*- t* fiU. iiliwf, has bMK 

I tof i Mtf iUhr dabonttod^ 

\ili^ ^iTTTiHfWiTiAHEL 



fm tfw Year Cadiiii NgvcwNr 30, l9iS | 



En jiiMcrifig and Construction Dcpt City Water Worki 

To the Uonorable Board of Water CommiasioniTa uf the city of Loa Angelea: 

Uentlemen: In preai*ntiiig tbia, the Fourth Annual Report of the EBginear- 
ing an«l I'onatruction lH*|mrtiiii*ut of thv Water Wurkfl, it will be unneceaaary 
to 'lo much more than refer you tu the tablea that are herewith aubmitted to 
CBati> vtiu to re\'i(*w the extraordinary eflforta that have to be put forth to 
enable the Department to keep pare with the marvoloua growth of the city. 

Our gn-atpst anxiety ilooii not however, arise from our inability to lupplj 
an'l lay pip<* to reach the many new and diittaut tra>:tii that are being built up, 
but rathiT in the more oeriou^ problem involveil in lupplyiufj them with water. 

TliM romparativi'ly heavy rntnfall of la*«t winter ramp oa a great relief, 
an-l withfiut doubt iM*rveil to arrest tho further reoession of the atream flow of 
thr river «ihi<'h h:ii| tiern ron*>tnntly diminiHhin^ i^iuce ]^9:(. It4 average amount 

for the y:\*x \i*:ir. ne^liTtin^; th raiiional floful tbiwn uf 1:1*41 winter, waa 46.85 

•rp'«n i fet-t, iif nn.L'ii.'i.iMMi k:iIIi>iin ilaily down t<) the point of last i^ravity di- 
v^r*i>>D 'it !!!•• 'ryntal Sprin^ti ^ato houio. The minimum obnerved flow, that of 
Septen:l.*T _*7. w:i«i 4 1. 1-1 ■♦■eund feet, nr l!G.r>7ri.Mno gallons. 

Thr-iughniit the summer monthM our average daily r.ite of contumption waa 
ab'nit .14 milli«in ^.i!l'>n«, thi* •letii-imey in quantity beiwi-m that amount and 
the i! iw iif the <irenin beinc m ide up by water extrni-ti-l from the NarMwa 
Gai!i*ry .ind the St inNi>n Avi*ni2e I'uinpin^ plant whii'ii \\7k% bei>n installed and 
put in iiperation ■>ni'«- thi- l.i«t annual report. 

]ly refereni'e to last yearN report . it will In- !«ern t^:it the mean daily 
fnn^-.iniptiikn of the iMty for that ye:ir wii- pr:ii'lii':illy the ^aiiif as in the present 
vear. When it i!« remembenxl that (ffi'•^ «iTvi-i**f w^Te :i>l>li->l to the avstem 
in till! period. in<iii*a'.ing a!i aidition of p<tpiil.i!i -n of fully 3<*,<miii |»eople, 
or ab >-.it lo per i^Mit. thi* i*fTei-t of the iMe of fiii*ter« in -h'lwn. i ^r it wafi by their 
u«e alone, m I'tje'-kiinr wa<te. Hiiiv. a rt-^uU wan jttaini'.l. 

In vi**w of thr f.ii*t that thi> lari^e^t an<l the nv\%\ wasteful i*i*nsuinera 

ha\e 1 n prt-tty generally ineterfil throut!ii"<it the ri*y, and of the further 

fart that the pt-r capita i*itn«umpt:on hitS I cen r*'-Iu<'e.l to about the ^verai^e of 
ritie« .if tiiis «i/e in the I'nitfd Statr^, i; i^ n-it Tir<d able that the further ex* 
tenniiin M the meter Kvstem will result in anv vrv •'•■n^i b'rabb< re<!urtion of 
BD<'h ron«iimption. The application •>f iui'ti-r^. howe\«T. ^hmiM t>r ri*ntinued aa 
far as our means will permit, until all the •ervii**>« \\\\%- bern metered. 

Th^re .were periods during the nummer. a* thfr.- .irf 'tiirin^ every summer, 
when the ilenianil fir water exi*eei)«>,| the A\i'rak!e ''.nilx ■■•in«uniption by 20 pOr 
eenl. ih»**» |M'rii»d!« <«inietimi's la«tin^ a Wfi»k ■r rn-ri' I* trtni* Iw.i or three Back 
apeUs last summer the reservoirs were more tiian ha!f emptied notwithstanding 
our greatest efforts to maintain them at their n-irmal leral. To partly obvlato 
tkia condition we are at preaent ronstrurting a rr«ervoir on a pofftlan of tko 
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^AniMl (m WhUtk i» nf aatad thm ItbbJuw r i— r roir uU, bat at & higkor Irvvl 
tlMm ttm M«^»ltoi» t twi gat d for th« Imrger rem f uu. Tliis re — i foii wiH be 
iMHMl in (^oiMMttl^ wUk ikm Hifb QrmTitj ^7■teB^ mmd hj siddisg to oar storad 
#«t4iif «miMi !SA irIUImi ipUloas of ea{imcit j will serre to redneo tbe dmufnr from 
iUmm mfMiptiosftlly liomvy drmfta. 

Th# JtUinaoA Avoano Putpimg dtmtioa br ita prochiet has taUf eomm op 
M 4nr]^tallo«a aa4 baa a eapaeitj, aa pfredictad, of over 4 laiUioB. giUIoaa 
/laltf. 

Tbn Narrow* GiUUrj fiaida about 5 milium galloaa dailj, and obaarratum 
t>f ila aMIom wcnUd aaom to ladieata tbat from 1% to 2 milliom gaUoaa additioBal 
may ha prodoaad tborafrom by boriaf waUa iataimadiata to tha pFMami oaaa 
Ukudiaf iato it. 

(a p«raaaa«# of tbo plaaa outliaad ia tba I^nt Aaaiml Baport, work wai 
hofiia oa aa Imiltratlos ganarj oa tbe Pomoroj and Hookar land at tba 
bMMl of tbo ICaia Sapplj Coadait. Tbia ia daaigaad to extract bj gr m w lij tba 
Mfraam tlow at tbal poiat from tba aab-aufmea grm^ala imderlyxiig tte riTec 
Tbar«i baa alwaff boas groat dasger of coataminatioa of tbe water above tbia 
polat by 4ia<rroa6bmoat oa tbe bed of tbe stream, of cattle aad eampe^^ asd it 
Ml Ibe dealgii of tbia gmilery to gaard agaiaat meb resolt. Tbe woHl baa 
Ulraady progreaaed from tbe upper end of tbe Main. Sapplj Coadnit a diataaee 
of 406 f^et, aad ia at ita tballoweat poiat otot 20 feet beaeatb tbe bed of 
tbo fXy^f, Work wea aoapeaded tbereoa about tbe ilrat of Noveaiber aa it would 
bo daageroua to earrj oa ita eoaatructioa duria^ tbe wiater moatba wbea 
aoddea flo^xbi are likelj to oecur. It ia bow produeiag about 3^ miOioa galloaa 
dallj aad tbe water produeed from it is of ezeeptioaal purity. It ia tbe iatea> 
tloa to (tarry tbia work oa natil tbe eatire surfaee stream dia^peaza, but woriL 
eaaaot be reaomed oa it oatil late ia tbe spriag, for tbe reaaoaa before atated. 

Tbe purebaae of tbe PoUoek plaee by tbe departowat will afford aa added 
•ouree of water f«>r oeeaaioaal periods of bigb eoasumptioa. Wells axe aow be- 
lag put dowa tbereoa, tbe deepest of wbieh bae peaetrated 179 feet beiag 
abaolntely eoatiauoua ia water beariag gravel. Tbe eootraet baa already beea 
let for tbe maebiaery to be iastalled oa the property , aad eoaaista of a 125- 
borte* power 3-eyUader Tertieal gaaoUae eagiae of modem type« driviag a No. 
12 eeathfugal pomp to eztraet water from fire or more weDs aad diaebargiag 
it iato tbe eloaely adjaeeat Bueaa Yiata eooduit. 

From preaeat iadieatioas of tbe fonaatioa peaetrated by tbe wella tbe 
yield of this plaat may be expected to reaeb a total of betweea 5 aad 6 mUlioa 
galloBs daily, but like aearly all worics of this character it eaaaot be expected 
to yield cootionously at that rate with aay degree of permaaeaey. 



8TATEBCENT OF PIFB UOD DUBIKO THB TEAS ENDING 

KOVEMBEB 15, 1905. 

Size Length. 
Location. Inches Feet 

Fint Street. Ensism to Oci«ientaI Boulevard 4 234 

Third Street. At Lncas and Wwt 4 421 

Seventh Street. Hoover St., to west of Wilshire PI 4 2179 

Seventh Street. Berendo St.. to east of Vermont 4 825 



Si 
Inc 

Ki^hth Strrct, b«twc«n WeBtmoreland k Vermont 

Eighth Street, E. of Elden St., to wett of Westmoreland. . . 

Troth Street, from Menlo St., line E. to Menlo St., line W. 

Tenth Street, Almmeda to I^wrenee St 

Kli*vi*nth Street, W. of CahueoKn to GrritniTry PInce 

S«vonti>entb Street, Centrnl to N*omi 

Kighterntb 8trei*t, Wilton ria«-e t» ManhMttnn IMaee 

Kighternth Strret, lloovpr to Arapabot* St 

TwentT-flrit Street, K. of liimNHllo to Toberman St . . . . 

Thirtieth Strret, KanfiaM St. to Wrinont Avt* 

Thirty seventh Street, At Maple .\ve. & W 

Thirty neventh Street. Wall lo San Julian St 

Fiirty eighth, (*om|>ton Ave. to W. nf Hooper St. 

Fiftieth Street, W. of Hooper St. to ('ompton Ave 

Fifty -flrpl Street, At Hooper Avr 

Fifty flfth Street, South I'lirk to Walrath St 

Fifty flfth Street. San I'e.lro to Walrnth St 

Fifty fifth Street, !i«'lween San iV.lm k Main StH 

Fifty »iixth Street, At Smith I'nrk 

Fifty «iith Street. At Main St. k Went 

Fifty *ixth Street. South Fark to We»t of San Fe.jro St. . 

Fifty seventh Street. At South Fark 

Avenue *JM, Darwin to Mo7.art .... 

.% venue 2*^ \i Mor.art an<i North 

.Avenue 'J.I. N. of Pa^a'Iena .\ve. ti> Santa Fe K. "f W. . 

.\venur A'*. I'anailena Ave. !•» Hiiyn St. 

.\i]am<t Street, At H«»oper :in<l K;i«»t .... 

A Mama Street, New York St. to Ave. 57 

Albany Street, F»ieo to Ifith St 

.\n«ler4<in StrM»t, .\liio to Kearni-y St 

Ann Street, Main Street to wouth of Magdalenm St 

Berendo Street. North anil S.iuth uf 7th St. 

flellevue .\ venue. At Waterloo .^^t 

Ftloom Strert, Main to South nf M.i,;«lalen:i St. 

Hudlon^' Street. WiNhire h\v.\ t.i V. nf fith St. 

i imarrnn Street, .\t Wa«hington ."^t .iii'i N^rth 

Cimarron Street, .\t 21*t an<l <«iMith . 

Cimarron Street. .Vdamn St.. tn 'J«ith 

Crofker Street, ."th to 7th Street . . 

Cutter Street. At Sunset Hnul*'vnrii . . 

Dewey Street. 1 1th to I'Jth Stm-t 

Deloni? Street. Firo to Irtth Slr»-et 

KImyra Street. Main Stre«! t<i •nuth -if MitT'l-ilen:! *<t 

Envign Avenue. Temple St. t^i Nt St. 

Eatrella Avenue, Washington St. ti> -j:ir>l St 

Evergreen A%*eDue, Hro.tklyn Avenue t<> W a hath St. 

Fedora Street. 11th St. to VIXh St. . . 

Flora Street, Priehard St. to Sierra 8t 



e Lcnirth 
es Feet 



878 

108 

687 

1564 

801 

1308 

355 

1513 

t(56 

183 

285 

1662 

1359 

21 

671 

830 

1041 

?4 

1264 

17t»9 

'.M 

602 

284 

1559 

867 

lOflO 

1794) 

IJIO 

1114 

555 

1102 

•J5 

62H 

17.'.n 

f»4:» 

ll»7 

ir»l7 

l.'.7l 

J3 

6.^8 

1298 

619 

1249 

1444 

2584 



tr) 



Size Length 
Inches Feet 

Ganahl Street, Wabash St. to South of Fairmonnt St 4 550 

Ganahl Street, Houston St. to Brooklyn Ave 4 1828 

Garej Street,, At 3rd St. 4 47 

Georgia Street, Pico St. to 16th St 4 129% 

Gramerey Place, N. ft S. of 18th St 4 1167 

Gramercy Place, At 16th St. ft South 4 115 

Gramerey Place, 11th to N. of 10th St 4 774 

Grattan Street, 0th Street to 11th Street 4 1286 

Hewitt Street at 3rd Street 4 47 

Hope Street at Santa Monica Ave. ft N 4 17 

Hooper Avenue, 50th Street to Slst Street 4 326 

Hooper Avenue, Huber St. to 48th St 4 265 

Isabel Street, W. of Glenalbyn to junction of Pepper St. . .4 614 

Johnston Street At Baldwin St. ft N 4 636 

Kansas Avenue, 29th to Jeiferson St 4 1210 

Lake Street, At Hoover St. and N 4 70 

Lasalle Street, At Washington St. and South 4 120 

Leroy Street, Main St. to St. James St 4 605 

Leeward Avenue, Hoover St. to Vermont Avenue 4 2104 

Loma Drive, Silver St. to Gravilla St 4 991 

Long Beach Avenue, At 5l8t St. ft South 4 523 

Magnolia Avenue at 11th St. and South 4 614 

Magnolia Avenue at Washington St. and N 4 23 

Manhattan Place at 18th St. and South 4 574 

Manhattan Place at Washington St. and North 4 45 

Manhattan Place at 11th St. to N. of 10th St 4 1129 

McOlintock Avenue, Jefferson St. to 40th St 4 1878 

Menlo Avenue N. ft S. of 10th St 4 748 

Mission Boad at Workman St. ft E 4 213 

Mozart Street at Ave. 20 4 69 

Moneta Avenue, N. of 45th St. to S. of 47th St 4 885 

New Hampshire Street, Pico St. to Washington St 4 2637 

New Hampshire Street, N. of 7th St. to S. of 8th St 4 1990 

New York Street, Philadelphia St. to Mesa St 4 707 

Ottawa Street, Figueroa St. to Georgia St 4 860 

Occidental Boulevard, N. ft S. of Eldorado St 4 1320 

Occidental Boulevard, between Ist St. ft 6th St 4 1184 

Occidental Boulevard, at 1st St. ft South 4 70 

Orange Street, at Hoover ft W 4 848 

Prichard Street, Pomona St. to Flora St 4 660 

Pepper Street, between Isabel St. & Pepper St 4 1007 

Borneo Street, Adams St. to 27th St 4 776 

St. Andrew's Place, N. & S. of 18th St 4 1178 

St. Andrew's Place, 11th St. to N. of 10th St 4 1054 

Silver Street, Witmer Street to Loma Drive 4 648 

Sierra Street, at Flora St. ft N 4 229 

Solano Avenue, N. ft S. of Yuba St 4 1423 

South Park Avenue, N. ft S. of 55th St 4 483 

84 



South Park Avenue, at 56th St. k South 

South Park Avenue, at 57th St. k South 

Stephenion Avenue, Chicago St. to Soto St 

Snniet Boulevard at Hill St 

Temple Street, Kn^ign Ave. to W. o{ Kanning St... 

Towne Avenue, 6th St. to 7th St 

Valeneia Street at 7th St 

Wall Street, 37th St| to 40th St 

Waterloo Street, Marathon Ave. to Bellevue Ave. 

Weelej Avenue, Jefferson St. to 38th St 

Western Avenue, 11th St. to N. of 10th St 

Wilton Place, N. k S. of 18th Ht 

Witmer Street at 3rd St. k North 



Sise 
Inches 



Lcn^h 
Feet 

315 

216 

1036 

31 

558 

767 
30 
1491 
1261 
1233 
1114 
1104 

430 



Total, Size 4, laid to Nov. 15, 1905 



.93,810 



2Ut «treet, Kigueroa St. to W. of Kstrella St 5 

Second Street, Alameda to Santa Fe Ave 6 

Third Street, Wall St. to K. of Han Pedro St 6 

Third Street, at Alameda 8t 6 

Third Street, Stephenion Ave. to Santa Pe Ave 6 

Third Street. Olive St. to Bunkerhill Ave 6 

Eighth Street, Central Ave. to Tenneenee St 6 

Ninth Street, Mateo St. to Santa Ke Ave 6 

Fourteenth Street, at Centra] Ave. k Rait 6 

Fourteenth Street, at Hawthorne St. k Eaat 6 

Fourteenth Street, Tenneiaee St. to Alameda St 6 

Twentj-third Street, Figneroa St. to Searff St 6 

Twenty-fourth Street, San Pedro St. to Central Ave 6 

Twentj-ninth Street, at Hoover St. k West 6 

Thirtv-eighth Street, MeClintoek Ave. to Hough St 6 

Fortieth Street, Main St. to E. of Wall St 6 

Fortieth Street, San Julian St. to San Pedro St 6 

Fiftvrizth Street, Compton Ave. to W. of Airot Ave. . .6 

FIfty-eixth Street, Central Avf^. to E. of Hooper Ave 6 

Twanty-Biath StrMt, Maple Ave. to Eaat of Triaitv St.. 6 

Avenue 37, Dayton Ave. to Isabel St 6 

Alameda Street. 14th to 16th At 

Alameda Street, 16th St. to Washington St 

Alta Street, Downey Ave. to Pomona St 

Berkeley Street. Lakeshore Avi*. to Alvarado St. . . 

Boyle Avenue, Stephenson .Kve. k Sooth 

Davton Avenue, Avenue 37 to Pasadena Are 

Deflnnre Avenue, San Pedro St. to Sfiuth Park Avf. . 
Elysian Park Drive. Chavex Ravine Road to S<-ntt St. . 

Euclid Avenue, 6th St. to Stephmson Ave 

Flower Street. 6th St. to 7th St 

Flower Straet, 7th St. to 8th St 



953 
1613 

926 

24 

1656 

602 
1324 



679 

1247 

1855 

2089 

1056 

636 

809 

994 

776 

1861 

1419 

373 

881 

1140 

1725 

726 

91 

635 

826 

1047 

1297 



8Ue LfCnffth 
Inches Feet 

8«TeBtk Street, Alameda St. to SanU Fe Ave 10 2578 

AUao Street, Alameda St. to Vignet St 10 1408 

Ifarengo Areaue, Coame St. to Soto St 10 1170 

Soto Street, Ifarengo Ave. to Wabaah Ave lU 652 

Vernon Avenue, at Compton Ave 10 51 

Total 10-inch pipe laid to Nov. 15, 1005 5,044 

Third Street, at Alameda Ht 12 36 

Fourth Street, Merrick St. to Molino St 1? 07 

Seventh Street, at Alameda St 12 40 

Thirty-eighth Street, Central Ave. to Comptun Ave 12 2782 

Avenue 21, Downey Ave. to Main St 12 2733 

Aliao Street, at Alameda St 12 37 

Compton Avenue, Adams St. to Vernon Ave 12 4145 

Compton Avenue, at Vernon Av«* 12 44 

Jefferson Street, Ifaple Ave. to San Pedro 8t 12 1431 

Marrago Avenue, Cmme Ht. to W. of Safford St 12 2475 

Ifarengo Avenue, at Ifinion Road k South 12 601 

Main Street, Avenue 21 to Workman St 12 812 

Main Street, at Mareheaaault St. k South 12 127 

Mateo Street, at 7th St 12 80 

Mateo Street, Palmetto St. to 7th Ht 12 2087 

Mateo Street, 7th Ht. to 0th St 12 300.? 

Merrick Street, Stephenson Ave. to 4th Ht 12 350 

Mission Road, Workman St. to Marengo Ave 12 300 

Molino Street, at 4th St. A South 12 729 

Molino Street, at Palmetto St. k North 12 21H 

Pasadena Avenue, New York Ht. to H. of Avenue 61. . . 12 1920 

Palmetto Street, Molino Ht. to Mateo Ht 12 216 

South Park Avenue, Jefferson St. to Vernon Ave 12 4183 

Vernon Avenue, at South Park 12 24 

Vernon Avenue, between H. Park .\vr. 4 Towne Ave... 12 626 

Vernon .\ venue, W. jf South Park .\ve 12 12 

Vernon .\venue. Main Ht. to West n( Wnoillswn .\ve 12 379 

Vernon .\venue, Woodlawn .\ve. to K. nf Towne .\ve.. . . 1L' 1605 

Waiihington Htreet. Hoover Ht. to K. of .\rapahoe Ht 12 321 

Washington Htreet. at Verm.>nt Avr. k KaM 12 52 

Wsuhington St.. K. of Arapahoe St. t.i W. of .MaifnoliA 12 4^0 

Washington Htre.«i. Vermont A*'e, to Nfw Knjjian.l St. I.* 1«»0« 

WaahiniTton Street, at New Knglan'l St. k Ka«t 12 346 

Workman Htreet. Main St. to Miwion Koa.l . 12 1«I3 

Total 12infh pipe lai.l to Nov. ir». lO^r. 3.'...1i: 



r 



F 

'imf-'i «-"«n'ii». I*- Sit it*»n %-»•. P*!!*© staBiws . ...IS J9 
"ir-Y,i-T I T„q,,„ <jTii^^ yirk S'^. ".» =*«nfer»I A**. . .15 3 






f,-...^ <t-.ii. I* '-t'ji^ -^if « l ^w <pir " *^ir . .14. «u 



'•■•ri* 'i .'ni''* -TijHi ■*fir *'» >i iv T.^. 'QII3 }, 



•I >5.iNS6 

f«!hir !»7.7tO-4l.23 XUi 






Ib Sjftem Nov. 15, 1904 30^38 

Addeil daring the year emlinj; Nov. lH, 11N)5 6,608 

Total Services 46.166 



8EBVI0B8 BT WARDS 
Pot In Dnrliiff tha Tear Ending Mormnber 16, 1906. 



Sise. 








Wanlp. 








ToUL 




1 


•1 


3 


4 


5 


6 


7 


8 


9 


S inrh 


584 


632 


52 


369 


11H4 


1M95 


121 


36 


781-5654 


\ inch 


73 


62 


73 


•J3f^ 


214 


K4 


19 


li» 


43- 816 


l-iDrh 


. 6 


5 


I* 


21 


25 


12 


9 


•• 


2- 91 


l^•lD^h 


1 


{) 


5 


•» 


I 


n 


7 


1 


0- 19 


2inrh 


1 


3 


1 


•1 


n 


3 


4 


1 


0- 15 


3-inrb .  


. 





1 


u 














1- 2 


4-inrh .... 


. 


1 


o 


l> 


1 








(i 


0- S 


6'iiirh .... 


. 





1 


fl 








1 





0- 2 


Total 


665 


703 


142 


632 


1425 


liM»6 


161 


50 


(127-6601 



Btrvices ordered and not placed* old nrrvirfii haviO|( hern fnund in the 
ground 



OA' 

PUMd I>aring the Tear Ending Nov. 15, 1906. 
Bite. 

4 inch 123 

6 inch 97 

8-inch 



10-inch 
iL'-iarh 
16'inrh 
I8inrb 
20iach 
24-inch 



2H 
9 

26 

■t 

 I 
•I 
 



Total 



.291 



TOTAL jKxnaam of mbtbbs in sbbviob hov. 15^ 1906. 

(City and PriTmte.) 

Sixes (Inehes). 

Ki«a. % % 11^234 ToUL 

Trid««t S0JV3 S260 64 11 21 2 5411 

NmK 1254 1 3 53 7 1 1319 

Xi«nb0n , . 3i» 312 88 3 2 800 



155 22 256 88 20 18 10 569 

K«.v«loa«» 128 141 107 13 9 398 

C>»wa 115 44 5 1 12 3 180 

H%tmy 53 4 8 3 68 

WoTl)aagt^>« 56 56 

Coi«tttU 29 29 

Vwuk Kotarv 1 1 2 

ToUla lA auMM 5239 27» 532 166 T5 25 11 8832 

Niiiiib4»r of iii^l«r« m uae Nov. 15» 1904 



Nuiiiber plao^ duriiiis the y«ar jading Nov. 15. 1905 S347 

NOTK: Ot the 2ilK>v« 37t^ are owaed by private parCieflL 

'Phe WorkA ia neaeral, though »till laaeatably backward by reaaoa of the 
m^d exteaaApa of the city, are ia ^:ii>od eoadition* the pump eqakgwrnBut bciag 
aa^kly able to take eare of all the demaada made on it. The rsaenroizs are 
a2ao in good order, and with the eseeption of the few flood periods of laat 
winter the water supplied haa been of better quality tiian daring any p r e ee<fin y 
period in the hiatory of the WorksL 

The eiuployeea are deeerving ot high praise for their indnstTy. eftdaaey and 
Utaeral devotedneaa to the good of the service during the year. 

I beg, for myself and fellow employees^ to ea pr ee e my ap p r e ci ation of 
tke hearty laaaAer in whieh your Uoooral^e Gk>dy haa eneoaraged oor labora. 

Beapeistfolly, 

WX MrJLHOLLA^ro. 

SttpenntendentL 



^ 



Water Works Financial Report 



I fm the Year tiiding Ntv w fc i r 30, tfOS j 

Los Aiig«lei, Cal., Dm. 15, 1905. 

To the HoDonhlp Hoard of Wmtor Commisiionera of the City of Lot AagalM:— 

Gentleman: I have the honor to herewith aubmit the Annual B«port of tba 
iaaaciaf operation! of the Water Department for the jear endin|( NoTembtr 
30. 1905. 

The itatementa following will not only ahow the amounta collected aad 
expended through thia offlce, but all amounta received and expendtd by th« 
City for Water Worka pnrpoaea during the year. 



Balanre by laat report •18,090.64 

Water 79J.787.56 

Permit! •J1.KW.41 

Servirm 62.047.50 

Material and Ijib<r 6,491.81 

Bent< 1.873.25 

Meter* 3,16I.<H) 

Depoaitti for extension of maim. . 13.546.15 

Deposit returned by 8upt. of Street*. . 1,000.00 

1*arallrd for demanil 4.2SJ 

Return of monev ailvanred to ae 

cure options 4.217.08 $ 906.233.01 

!Ule of Water Works Bonds 1905 I.5UO.OO0.O0 

Premium and Interest. Bonds 1905.. 17.246.33 

Sale of Reaervoir Bonds 1904 150.000.00 

Premium and Interest Bonda 1904 . 4.185.(H) 1.671.431.33 $2,577,664.34 



$2,595,754.98 



Impnnremaiita and Addittoaa to PUot 

rien«*ral (*onstrurtion (Pipe. rtr. > $ .10.-i..1rti».20 

Ma<*hinerr Construction (Pumfni, Ht«\> 41.4h7.91 

Water Development (Wells, rlr.) 5.919.14 

Reservoirs I.'...'i4rt.l»6 

Ivanhni* Heservnir 2 7. '.95 

llea.l Works -JI.<M9H3 

Iniltratinn Cfallerv 6..14I ^I 

Ijio.I ami BniMint;* 257..'>«M 07 

Meter* 4^.02:. 56 

Knrfr. Kxpenae Owens River Line. . . . .1.769 4? $727,077.85 
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iNTia{i;:iT and amJUMik FIHWS. 
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Ftteoaxj, 1906. 

Water $ 63,092.50 

PermitB 1,850.40 

S^rTiPM 4^67.00 

SundrifH 225.00 

Kent 218.00 

MetiT^ 152.00 

hi'p.iiiiii .V>1.0<) 

Mareli, 1906 

Wnl.r $ 64,333.26 

IVritiii4 1,817.10 

SrrvirrH 5,676.00 

SiimlrifH 700.78 

Hfux 158.00 

Mrt«*ni 233.00 

I>(*pontii 1,315.50 

Stn-pi .Sapt 1/M)0.00 

April, 1906. 

Wntor I 63,333.00 

I'prmil* J,H61.65 

S#TViri'« 6.3.'>R.OO 

Siinilrii'ii 527.60 

Kmt 60.00 

.M rt^M 402.IK) 

I>ppiHiit« 2,373.50 

rnrallH for DrmAnd Can- 

rHM 4.25 

MMf, 1906. 

Water $ 66,229.68 

iVrmitii 1,464.85 

Servicf^ 5^22.00 

SuDflrir* 690.17 

Rent 78.00 

Meter* 279.00 

DepovitB Pip« F.iteniinn*. 983. J5 

1906. 

Water $ 64,729..19 

iVrmit* 1.6041.15 

Servicer 5.570.fMi 

8uBilrif« .'177.95 

Rent 337.50 

Meters 282.00 

Depotit^ 2.134.50 



$70,255.90 



$75,233.64 



$75,720.00 



$75,246.95 



$75^7.49 



'9 

Wmtor $ 67,450^ 

Peraiu Ml^lO 

Serriees M^LOO 

Soadm* 542.S4 

BMt VUK) 

Meten 130.00 

Depodti 1,752.00 

From BeMfToir Bosds 150^)00.00 

Fremiam aad Imt., B<mds. . 4,1S5.00 



$230,860.29 



1906. 

yurnier $ 06,964.95 

Pemitii 1,698.85 

Senriees 5,307.50 

SasdriM 155.65 

Bent 68.00 

Meten 157.00 

IMfMMits 1,973.00 

■•ytiBibf, 1906. 

Water $ 67,943.45 

Permitf 1,553.10 

Seryiees 4,750.00 

Sondriec 246Ja 

Beat 68.00 

Meters 224.00 

Deposits 490.00 

Prom P. Baton Opt 'n Fund 3,917.08 

Oetob«r, 1905. 

Water $ 70,014.90 

Permits 052.44 

Services 6,275.00 

Stindnes 1,270.49 

Bent 108.00 

Meters 300.00 

Deposits 1,161.00 

Korember, 1905. 

Wftt«r ^ 71.336.32 

Permit!! 2,154.20 

Sprvicos 4,566.00 

fliindriofi 975.96 

Rent 116.25 

Meters 613.00 

Deponitf* 1,020.40 

Wator Works Bonds 1905. 1,500,000.00 

Intorost and Principal 17,246.33 

94 



$76,326.95 



$79,192.18 



$80,141.83 



$1,598,028.46 



. 1904. 

Salariai. 

GtB»nil Conitnietion $ 7,665.40 

If aebincry CoaitractioB 

Water D«veli)pni«'nt Conitrurtinn . . 

R«Mnroir Conttruetlon 2»U06.60 

Infiltration (iallc^rv Conttmction 1,014.60 

Meter* 

Oprratin^ 8,059.35 

Maintenance 

I>«>|K>*it« Krturned 



Matarial, etc. 

$ 18,012.49 

50.00 

2^75.80 

93.60 

814.11 

5.859.97 

5.705.53 

377.28 

24.00 



Total. 



$ia.R35.95 $ 33.312.7S $ 52,148.7S 



Cj^Beral t'onvtmction ... 


Janiury, 1905. 

i 6.7J0.4S 


$ 


21.OS7.08 

4.747.50 

8.68 

244.75 

3^29.82 

:!7.19 

3.75S.34 

13*».«*3 

23.:iU 




MarhinerT Coniitrurtirin 

m 

Reaervoir rnnRtrurtinn 

Infiltration OaIler%' ... 




2.SS6.05 
. l.MO.UO 

2H5.5U 

. 7.7i:6.3;» 

466.90 




Metera 

fjiBcl and Ituililinffv 


m w i • •  « 1 




Ooeratintr 






Maint^nanre 

Depowitf Krturned 


   ' • • 








>19.244.L*5 


$ 


33.ri7ri.6l# 


4 52.619.94 



Fobnury. 1905. 

(ten^ral t'nn^trurtion • rt.7n2.h.i 

Macbinerv Conftrurtion 

Wat<*r I^vf*l.t|iiiii*iit 4 iiii«tni> 1 1- I 

K«*ftervoir roniitrurtioD 'J.**44>.'^ 

Infiltration Gallerv ronitruetion . 1.144.00 

l«aail ami Buildini^i 

Operatinic i'.VSJ.I.'i 

Maiatenanee .... . 41*3.80 



4.:.1*« 14 
.'».Sl*9lM 

l.rtToi.:, 

:»!•.:. 1 

440.72 

2.3:4.6:. 

3.Wl»««.13 

.<.34.'i.64 

1956 



$21,047.45 9 22,397.41 



9 4J.444.8« 



MKterUl. etc 

0»B«i«1 CoDrtrvetioB • «>41,10 t 8427^ 

IfMbtBCTjr CoBitinetira S,0S4M 

RMarrolr CoBatruetloii 1,138.10 

Ivflltratttm a*nnj Cosftrnetlaa 827.00 325.79 

lf«l«n 844.M 

LftBd ■■« BnUdlap 4,890.42 

Watar lavwtliratlM 3S9J3 

Oparatlay .4.131.05 2,275.04 

tfatatanaaca 430.25 1M.60 

Daporiti RatoriMd 5IJ0 



*1«,718.73 • 8Le5ft.31 



Avffll, 19Nl 

Ooaral Coaalniotioa • 8,731.S5 • IS,4SS.04 

Maehlaarr Ci>ttfllrq«tloa 1MM.13 

IhMarvolr OoMtraatloa l.TW.tS 30.3S 

Raathrorka 500.89 13.43 

fitttrattoa Oallary Cnatne^om 171,M 

llataM 4,00U0 

Uad aad BaUdtap tSOOJS 

WaUf SM.07 

Ofantlat *M4.9a 3491.74 

Mfttatoaaaea S07.t0 SSa.ii 

DapoallB Balvraad UO 



*1S.»M.47 $ 30,8I«.I8 



Ej OaHlruelloa 
OMrtraaUM 

MiM Mtaiy irMattaaUoa . 



,« 9.SI0.40 


• S44S4M 




MS3.D6 


•78.00 


1,703.53 




43.«0 




14.20 




a,9S&.T0 




a.420.M 


TS7.S3 




, VJ4a.W 


i,e».5o 


WT.W 


3S.54 




TS.00 


$IV.I>0«.V« 


« 41,011.79 « 00,9W.74 



DUBUKSKMSHTS— Continued 
JUM, 190ft. 

Salaries Material, etc. 

Oeaeral Coaitmetioa $ 9,950.80 $ 41,019.67 

Mai^hiaery CoDitrurtioa 4,029.65 

lUvrroir ronntrurtlon 1,250.00 

H^a'lworkn 4\iDiitnietion 1,249.85 5,188.86 

lfet«r« 2^78.85 

Laaii anil Batldiagt 61,995.22 

Wat^r iDTeitigation 2,091.54 

OfM^ratiag 8.528.6.3 2.192.65 

Mainti^naBee 421.50 74.25 

I>fpofitfl Beturaed ^100 

$22,242.32 $118,050.15 



Total 



$140,292.47 



Jnly. 1906. 

Oeaeral « nDitmetioa $8,337.60 $34,594.60 

Headworka 997.05 2,835.27 

Met«r« 5.712.90 

Laad and BaUdinp 40,494.71 

Water laTeitifatioB 99.10 

Oparatiag 8,950.10 1I.008.2I 

Maiatf aance 393.55 

Deposit* Retareed 427.00 

$18,777.40 $ 86.072.69 



$104,890.09 



Angnst, 1906. 

Oenerai rooNtrurtion $ 7,626.h5 $ 8.306.94 

Marhinery <*nBfltrurtioB IJtMOM 

Hrs.lfrnrki L\314.35 529.4L' 

Met^M 1,961. 54» 

Land and Baildian "^^'^ 

Water Investigation 931.55 

latereiit and Sinking Fnad 154.1*Jl.h7 

OperatiBiC 9.223.H5 3.608.15 

MaiBtenaBCe 394.20 380.16 

Depoflita Bcturaed 1W).00 

$20,490.80 $171,I6S.60 



il91,f«B^ 



^wrtnietisB • iHB.tt 

MMhi««^ Coaptructiea 

Wain DfVBl.ipmrat CoMtn>eti"a 363L87 

HfwHwnrkii I'oiiatrurtitM J.TsB.SS 

llMfW 

Laad anit RBiUtlapa 

WatM [nwrtifpitina 437.15 

Op«>nitin« l".*>7.*0 

Mnlnlt^ntip- -Wl.OS 



Uuerial. etc. 

578,07 

1^68.05 
2j»6.S6 
54.050.08 



J22.4B9.3: 



0«w>rs1 romrtnKtitm - 




• 4.30-ii3 


t 140.38 




K«l<tw..rli, 




1.M0.00 






Mrtfrt 






95.00 




Ulld »„.\ ft.h|.|iBK« 






55^11.3.) 




Wimn- InvM*i«»tioB 






110.00 




K94. Rxp. Ow*BB Rivnr IJB« . . 






*53,29 








4.3<W.i» 






Op«T*ttn« 




9J17.10 


932.54 




Mamtf nMn"* ... 




400.55 






n«p»^t« RntiiTo^i . . 






130.00 






•24J37..1fl 


a 57.n::;.9i 


S 8!:,5».91 


WaTMtg. 1900. 






CMiwral CoattriMtioB t ;.70a.ilO 


» 31.053.38 






ISJl 




W«t«r r>«iT«I.ipm*>»t Caartrvrtioa . 517.00 


9M.43 



















firkskoe RawTTdir 373.^ 

lf«t«r« 

LwmI M'I Botlrtiaiia 

Water Iiive<tif«ti<ni 

K»f- Ksp- Ownm RiT#r I.im- .... l.''.'U.i>> 

OpvratiBic 9..1--'9.*1 

MaHI-nHn" ... 491.93 

Dapotitu RftTirno.I 

fiip. Sad K-rMn.tn Cm« 2.11-'.3'i 

Ial«rai>t oa LaaJ Coatraeta 

L. A. City, Exp. nf BoDd Iwu« 



1345.90 
.1.«V:.13 
4.39S.i;7 



tK.550.55 •122.790.76 



TOTAL KBCEIPT8. 



'•-t riiuM 4. t<i .\ov«>riili«T !)0, 1!m>l* 
'•■:ir i-ii'lintf Niivi'iiil-i-r .'to, limn 
•'Sir I'li'lin;* N'»viiii! i-r .'l»i. IJHJ4 
• .ir ••n>lin/ Niivi-iniirr .'i''. l'.i».'i 
 :ir •■fiililii; N'»v. 'M», I'Mir, 
 Miifiu* I 



. «4:it>.:ii7.H3 

::j.ii7*» y: 
i*i«i;.L':'.:'. ••! 



fi.i;:M:M.::;: 
'J.:.:7.iiii4.:u 



. t4 ♦•J1.L»*J5.41 



TOTAL DiaBUBaBM£NT8. 









Milir..*.' I»prpm»nT 1. I!""'" 



 1. *.-'«*.:'.:.•.' 44 



BOKD8. 



•^ iTi-r ^" •■■ ■« I 'I.  •?■ I ". •• "I I 'I ' 

Wt.t W.rk* 

\Vi?-r \V .rk« If rxmri 



Ypiir 




Mri^innl 




I'«<ip 1 


|{:it.-. 


.\.'ii«»'ili! 


Oii1«t illiltBK. 


I-.»'. 


■»'.•" 


t H<t 1 I III It!  


 •..'.no.OO 


I«»"l 


MM ( « 


■' ihin Ill 

" • 1 


• « •• Miio.rio 


i:»ii4 


  ■• V 

• 1 


■:.*i7,.'.i"' '■■ 


;.;;..iiiin.00 


}'**•% 


■:\'r 


1 "ill  ii 11- 1 


! n^jriooo 


"» ■•. 


1 '*: 


1 '.IK , III. 


].-,ii.i.iMHl.OO 



f •.'•17 ''••» 



*;?."'.•:•.. 7riO,oo 



■I't 



1S4^^^ 



FACE <^ LEDQBK DEOBMBEB 1, 1906. 

Water $2,451,502^ 

Permiti 51,305i» 

Bent ; 4,202^ 

Citj of Los Angeles . S2^7U2 

Zmnja :. . .$ 3,071.50 

Water Works Bonds, 

1904 (Beservoir) 146,250.00 

1905 (Owens River Lands) 1,500,000.00 

1901 1,800,000.00 

1895 22,500.00 

1904 325,000.00 

Interest 296,071.79 

Land and Buildings 250.711.92 

Land and Buildings 43,980.20 

Land and Boildings 59,065.34 

Meters 79,168.36 

General Construction 3,223,557.60 

Mach. '' 107,826.46 

Water Development Con 23,617.67 

Maintenance 22,678.08 

Water Investigation 7,291.49 

Funds, Bonds 1905 1,246,734.71 

Res., Bonds 1904 70,659.55 

Water Revenue 211,958.18 

Interest & Sinking, 1895 1,762.50 

Interest & Sinking, 1901 33,750.00 

Interest k Sinkin,?, 1904 24,687.50 

Interest k Sinking, Res. 1904 9.234.37 

Eng. Exp. O. R. Line 5.469.42 

Exp. San Fernando Case 6,575.80 

Operating 359,195.05 

Deposits 767.50 

Deposits 12^50.15 

Ivanhoe Reservoir 275.95 

Res. Construction 83,513.51 

Head Wks. Constr 33,736.08 

Infiltration Gallery 37,364.26 

Conduit 154,997.14 

$6,396,954.43 $6,396,954.43 
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UkXD IMBIDB CITI. 

AMened Val. AppraiMd VaI. 
»Utt Sidm Spring*, ICulUly '■ Addn $ 500.00 $ i;!00.00 



Haurd Bi^rvoir, Loti 1 k 2, Blk. 4 Florence Ter l.'SO.OU 

llumrd BeMTToir. 2 acrea 400.00 

Victor Ilt». Tr., I^tii 133 to 144 IncI 2.640.00 

. 1J50.00 

360.00 

. 2,<K)0.00 

14«).04> 

40.00 

. r>JHH).00 

1,060.00 

. 1»200.00 

225.00 

560.00 

2.560.00 

4.4HU.0O 

. lU.lNMI.lM) 

I.IOO.OU 

.'i,H5«i.OO 

4.4Wi.O<i 



iWaudry Km. 8itp 

Ani^elrno lU^f. Sit«*, One arre 

hoi 314. lluntrr*H Hiicbland View Tr.. H ai*ri*ii 

L"!« 21. 22. 23. 24. Hlk. 28. I>e8<>to HtH. Tr 

I«<'l 45. Hlk 3. Au^uata Uxn. Tr 

('cirnfir .\lameda k Mari^hfiiNiult 8t«., (<>lil Oflin*) . 
'J-A.*) ArriMi. Ret. Hurna Vint a Tr. .-iml Klyniiin Park . . 

IWllrvue ReKervuir, K arren 

lirllrvur ReHervoir, Loin 6 to 12 InrI 

Klork (•. Linrnlnian Iltn 

Ilii;hlani| Reiu»rvnir, IM arri'ii 

Vanlii. Iloundril by Rniii*, Alnini*i|n. 2nil k Htcpben«iin 

RpfM-rvmr N«». 5. 24 arrm ... 

S«ilani» R«-«ervoir .**ito 

I%-iinh-i<- li9m. .*4ite. Shrphrnl LiintU 

Slauaon Avtv I'uinp Sta. .\. K. ('or. t'omptun .\vo . . 



700.00 

2,000.00 

6,000.00 

4,000.00 

1,000.00 

4,000.00 

800.00 

200.00 

15.000.00 

2,500.00 

2.400.00 

440.00 

3,500.00 

10.000.00 

20.000.00 

20,1100.00 

2.200.00 

21.(»00.00 

15.000.00 



M4.435.O0 $131,940.00 



4.Tr._'A.f.-n 



LAMD IN OOUKTT. 

P.trtiiinii of I»tii ]H, 19. k 21. MIk. 3. Ivanhoi* 

TvanhiM* Rm. Site. IM. Iiy riy<l(\ Umrfna. Mazwill k Kttrfk St4. 

I.ot 9. Hlk. 1 k iMtX rm Hlk. 3. Iviinh..f 

fnrtioD of Lot 21. Hlk. 31, |v:inhoi. 

Lanii H«l. hy Lirk Tr. & (iriflith L.-iri') .m i Uivit. 

fiot 7. Hlk. "il, l»r.ivi.l»'fi.'i.i k S«-«»tt Tr 

<*ry^tal Springn Lninl 

In Ranrlio Han Kafad 

I^rtiy R#»«nrroir .**it#» 

In R'l. .*<an Rafai-t. H.|. S.>:ith \\ Kn !.••• K«It/ 

I'om#^riiv k floiikrr Ii»niU 

I«an<l« in Ranrhn rri>v}!i-ii<-i'i 

LaiiiU ih Ranrho I*rii\ ■•l«-iiri.i. \Vi-4t .Si !•• |*iiri'!i !«•  '*.'i<* 

Hif;h Srr*-ir#» Kf«iTvoir, (::ir\ -inrii. -itiout 1 

r..llork I'la.p. in K.». l.H F.'li/ * 

Rp^i-rv.iir \«i 7 *\" 



-•_•.•»■» 


I."l* • 


3_' 'HI 


I'.n'iJ  


J3 1 '. • 


nii-^.*  


'H', iMi 



100.00 
5.000.00 

.M>0.00 

2110.00 
4..162.00 
2. 260.00 

MKI.OO 

3;:oo.no 

I.HlHt.OO 

J.315.W 

.TMNJ.OO 

.•n 'tiNi.nn 

n'-.-'MLOO 
l.'»«K).00 

.•;.%! moo 



I.»nl* IP Own* Ui\fr V:illi»v 



tl"47S9 0O 
':9»i.76O.00 



T.iti! V.i!n:iti<in 
\*l if wbi4*h id r«*B|M*rt fully «iil)riiittod. 
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Imh Angeles, (a I.. IWt. 17. VM)i\ 

T«» the II<iri<>rul>l(* Ciiv (*oun<'il. 

Of xUv City of I /IS Aii^eUv*. 

<M*ntUMnen: — In armnliinrf with the Chartor. \\vlH»jrto suhinit 
li«Ti>witli tho Fifth Atiiuml K(*|N)rt of thr li<ianl of Water <'<iin- 
tiii«i«>ioiK»rs. lK»iii>f for th«» fisral year (Mi<liti^ Novi»mlH»r 'M), VM>Vi. 

rotifM*niirii; the l/is An^oU's Aque<lurt atui the ar()tiisition ot 
|iri>(K*rties in Owens River Valley, in addition we re|Mirt that the 
matter has lie«»n transferred to the Hoard of PuKhr Works, whirh 
h » ly. in eoiiipliaiife with the unotlieial prtiiiii>4> uiven l»y the niein- 
U»r-» of this lioani to the Citizens that a Ii<iard of Kn^ineen* of 
natitinal reputation would consider the whoh* ({iie>tion. did apfHiitit 
r*ii<'h <*(»inniission \^hi('h i> at present ron.Hiderin^ the matter in 
thi** City. 

KesfMTt fully. 

J\0. J I AV. .lU,. Pn-Mtiint. 
.1. M. KLMO'IT. 
I KKI) I,. HAKKK. 

WM. mi:ai). 

M. H. SHLKMAN. 
I^ianl of Water ('omnn»'*ii>ni'r«* 
of the City of I.4i«« Anuelf^. 






AH YHSn 311.3 .M 



WATER COMMISSIONERS 



iootuu (Ml 

Raymond Ave. at Twenty-ninth 4 23 

Reidat Pico __ 4 56 

Roxbury Ave. at Normandie Ave 4 17 

SanU Monica Ave. at Western Ave. A East 4 1138 

San Pablo, Henry to Lambie 4 221 

St. Andrews PI., North A South of San Marino 4 ISOB 

St. Andrews PI. at Rco 4 20 

Ssaton at Vincent 4 21 

South F^rk Ave., North & South of Forty-ninth 4 125 

South Park Ave. at Fifty-firat * North 4 62 

Stewart at Seventh 4 30 

Sunset Boul., Lucille to De Frees 4 752 

Towne Ave. at Fifth 4 20 

Trinity, Sixteenth to Twenty-first 4 1722 

Van Ness Ave. at Pico 4 80 

Vignes, First to Second - 4 ■IM 

Warehouse Court. Alameda & East 4 4t[3 

Western Ave. at Santa Monica & North 4 621 

Western Ave. at Pico 4 81 

Whittier, Eighth to Ninth__ _ -.- 4 3S2 

Wilsonat Ninth --- 4 74 

WUton PI, at Hco 4 20 

Wallace, bet. Helen & Douglas 4 296 

Yale, CoUege to Alpine 4 684 

Total 4 inch Uid to Nov. 15, 1906 _._ ___ 95901 



LOCATION Si« Length 

inches l«i 

Twenty-fifth Street, Maple to S.in Pedro 5 1367 

Total 5 inch pipe laid to Nov. 15, 1906 1367 



BOARD OF WATER COMMISSIONERS 25 



LOCATION Size Length 

inches feet 

Olive, bet. Sixth & Seventh 6 618 

Paloma, Fourteenth to Washington 6 1835 

Pahnetto, Alameda to Colyton 6 697 

Quincy at Adams 6 42 

Sunset Boul., Micheltoreno to Maltman 6 922 

Vincent, Alameda to Fourth 6 858 

Wilshire Boul., I rola to Jasmine 6 210 

Total 6 inch laid to Nov. 15, 1906 30494 



LOCATION Sixe Length 

Inches feet 

First, Evergreen to Fresno 8 1250 

Fourth, Clarence to Gless 8 302 

Fourth, Fresno to Lorena 8 1355 

Fourth, Estudillo to Lorena 8 1021 

Fifth, Central to WaU . 8 2142 

NinthatOlive 8 84 

Eleventh at San Pedro 8 25 

Boyle Ave., Sixth to North of St. Louis 8 1167 

Clarence, Fourth to Sixth 8 1302 

Estudillo, Fourth to Sixth 8 1280 

Evergreen Ave., Firet to Brooklyn 8 1282 

Figueroa at Jefferson 8 23 

Figueroa, Jefferson to Thirty-seventh 8 929 

Figueroa, Thirty-seventh to Thirty-ninth 8 853 

Fresno, First to Fourth 8 1287 

Main, Eighth to Ninth 8 1039 

Main, Vernon to Fifty-fifth _- 8 4137 

Main, Workman to Griffin 8 772 

Normandie Ave., Santa Monica to Forty-sixth 8 946 

Spring, bet. Eighth & Ninth 8 1008 

State, Judson to Marengo 8 1421 

Washington at Normandie 8 15 

Total 8 inch laid to Nov. 15, 1906 23640 
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UN*AT10N 



Nontiandie A>*e., WaflhinKton to AdaniH 
TfKal 16 inch Imid to Nov. 15, lOCm. 



inrhm ffel 



1» 



2f(23 
2(i23 



I.«M*ATI0N 

Si%t«^*rith. North A S<iuth of Nonimmiir 
NoniiJtiiflH* Avp.. Pi(f» to \Vni«hiiif(toii 
WaMliiiiKliKi at NoniiaridH* 
WiUhirr I^Hil., ut lliMivf»r 

TntJil IH inrh kii«l to Nov. l."). 1<NN» 
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Tiital l*fl ill -h Wi«l to No\ l.'i. P.ki'. 



V,|i» 



^■4niinJ Av^- Nttrtii U'VindbinpflE-. . ... ._. 24 S<36 

hJtm-rM^iT 'InuubM- Iiikn . 34 IOC' 



1^>uJ ^ iudb kJd u. NtiT IS.lHWi .. 35» 



Jii-.vy J4->vJ ^^ ii^.'.rf W *':\'li» 
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SUMMARY OF PIPE LAID DURING THE YEAR 
ENDING NOVEMBER 15. 1906 

4 95901 

5 1367 

6 30494 

8 23640 

10 19493 

12 40281 

16 2623 

18 2998 

20 5540 

24 3526 

30 13962 

36 6675 

Total 246500—46.68 miles 
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SERVICES BY WARDS 



Wani 










SIZE 




4 


i 


1 


11 


2 


1st ._.- 


_ 580 


51 


3 


4 


3 


2d 


. 485 


56 


6 




5 


3d 


- 64 


72 


19 


4 


6 


4th 


- 224 


165 


34 


7 


2 


5th 


. 1266 
_ 1549 


179 
71 


21 
16 


3 
5 




6th 


3 


7th. _- 


68 


32 


14 


1 


2 


8th__-_ 


29 


3 


3 


2 




9th 


- 842 


49 


10 


2 


1 



Total 
6 

641 

552 

165 

432 

1469 

1 1646 
1 _- 120 

38 

905 



Total- 5107 678 126 26 25 2 2 2 _.5968 
Services sold and not put in for various reasons 16 



5984 

Services in system Nov. 15, 1906 46,166 

Added during the year ending Nov. 15, 1906 .__ 5,984 

Total Services 52,150 



FIRE HYDRANTS 

In system Nov. 15, 1905 1,083 

Single Hydrants placed during year 195 

Double Hydrants placed during year 35 

Total Fire Hydrants in system Nov. 15, 1906 _. 1,313 
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GATES 

Placed during the year ending Nov. 15, 1906: 

4 inch 259 



5 
6 
8 
10 
12 
16 
18 
20 
24 
30 
36 



1 

114 

32 

21 

35 

3 

3 

2 

1 

4 

1 



Total 476 



TOTAL NUMBER OF METERS IN SERVICE 

NOVEMBER 15, 1906 

Gty and Private 

Kind I in. f in. 1 in. 1} in. 2 in. 3 in. 4 in. Total 

Trident 7650 4270 269 12 7 4 12212 

Nash 1394 27 1 64 13 1 1500 

Lambert 402 303 96 9 2 812 

Empire-- 174 21 263 145 20 25 11 659 

Keystone 122 135 100 13 8 378 

Crown 99 34 6 1 14 3 157 

Hersey 38 4 9 2 53 

Worthington 19 19 

Ck)lumbia 20 20 

Union Rotary 00000000 

Totals in Sizes __ 9918 4794 744 235 73 35 11 15810 
Number of Meters in use Nov. 15, 1905 8832 

Number placed during the year ending Nov. 15, 1906 6978 

NOTE: Of the above, 535 are owned by private paities. 
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Brought Forward $2,513,110.20 

TOTAL DISBURSEMENT 
Betterment? 



.Street Mains & Services 

Meters 

Machinery 

Water Development 

Ivanhoe Reservoir 

Reservoirs 

Head Works 

Silver Lake Reservoir 

Silver Lake Tunnel 

Infiltration Gallery 

(yr>'stal Springs Clallery 

Shop c^ Stables 

Pollock Pumping Plant 

Buena Vista Pumping Plant 

Edendale Pumping Plant 

Figueroa St. Plant <fe Land 

Head Works Pumping Plant 

Edendale Res. Tank 

Land & Buildings 

Operating & Maintenance 
Transfer to Int. & Sink. B\md 

Deposits Returned 
Furniture & Fixtures 



$472,248.28 




72,651.47 




0,354. ir> 




9,127.15 




30,183.55 




367.41 




1,277.74 




45,819.88 




2,127.09 




209.35 




39,169.83 




216.87 




872.61 




169.50 




3,923.19 




5,520.95 




83.60 




4,994.92 




1,725.13 


$697,042.68 


164,083.86 


• 


278,353.75 


442,437.61 




8,178.05 




575.84 


i 
1 


11,148,234.18 



LOS ANGELES AQUEDUCT ACCOUNT 



I.*and 

Engineering 

Canal & Road 

Interest Land Contracts 

Water Investigation 

Sundry Expenses 

Cement Investigation 



$565,794.89 

77,830.03 

18,442.10 

864.87 

5,085.14 

4,878.04 

855.40 $673,750.47 $1,821,984.65 



Balance with City Treasurer, Dec. 1, 1906 



691,125.55 
$2,513,110.20 
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FACE OF LEDGER DECEMBER I. 1906 
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< >f tlir C it\ **i !.••*• Aiijii'lfs. 

< irtitli'iiii'ti : (oiiiplx iii)^ with tlu- prii\ iNiiin> <i| ilu- ( liartcr, 
\\r Ikjj l«. ^iilMiiit lu-rcwith llir Sixth Annual l\i|Mirt **i the 
r»«»anl III \\ aliT i "<»miiii»*"^ii»nrr«*. h»r ihi* tibial wiir ctKhiiK 
\-.\iinlKr Ml Vn)T. 

>iiUT ihr hi*»t rr|Mirt tin- prrHnmul ni thr Iniaiil ha-^ ln-fii 
1 haii;:ril li\ the Ntili«»titii!i<iii i»t Mt'**<»rN Jnhti il. \«»ri<>ii and 
|i*hn K. MathtwN i,,r Mr^^^rs. I. M. I.llp»tt anil \\ ilhatn Mr:ul. 
\%h«iT trriii** r\|»irr<l. 

I hf \iar ha»* l»*'rn **}\v **\ )L;rrat artt\it\ in i«»n'*trn« tp«ii 
wi-rk. and thr larj^rlx intTca^^rd ii*\rnn«'. tum-lhrr v\!th .Mhli- 
lh»n III .V»*d (iin^^nnuTs. infliiati"* lh«* rtintninnl ^r^iuth and 
|»r«i»»|nf n\ ■•! thr rit\ . 

I )n W'fk **i tilt' 1 )(-iiai t MM'nt ha^^. v\r hrhrxr. In-rti i.iriicil 
««n with it«» »n**t«nnar\ f!Viiu-ih\ and <rt*n'>in\ in .ti! Iii.i?^« iu"^. 
It w a^ •hriiH'd |irt»|nT dnrin;^ thi la*»l \rai tiiHihu*- thr :i tmin- 
ii!ii Tilt*-  n MMliTN. with a \i«w t" t-«|n.ih/tni; thi w;itir tax 
Imfilin with a in-^t |ir«i|M»rtnin t<i thr -mall r«Mi'*nini!* Ihr 
n-Minir v\a** n«il •*«Ti'»n»*l\ atti-ijrd li\ tin- adin-tnii n' and 
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Superintendent's Report 



For the Year Endins November 30. 1907 



To the Honorable Board of Water Commissioners, 

Of the City of Los Anp^eles. 

Gentlemen: — The Annual Report herewith submitted is in 
many respects a substantial repetition of th«3 last two or three, 
as far as the progress of enlarging and upbuilding the system 
is concerned, unusual activity having prevailed in every branch 
of the w^ork as may be gathered from detailed tables hereto 
appended. 

While it is true that the number of new taps for the year 
is considerably less than was put in last year, yet considered 
in connection with the generally superior class of buildings 
these taps serve, it is fairly certain that the the gain for the 
year was the greatest in our history. This view is supported 
by the fact that the gain in revenue over the previous year 
was greater by nearly $10,000 than the gain made for the year 
1906, notwithstanding the reduction in the minimum meter 
rate made in February last, and which must have affected 
the revenue by at least $10,000 additional. 

There were 3991 new services put in, and 52.08 miles of cast 
iron pipe laid during the year, the aggregate weight of pipe 
being 4879 tons, in addition to which there was 392 tons of 
steel used in the force main for the new Figueroa Street Pump- 
ing Station. 

As promised in the last Report, much attention was given 
to the improvement of the fire service, and great as have been 
our efforts in this direction, as shown by the addition of 446 
fire hydrants for the year, much still remains to be done to 
properly safeguard the City. The commendable and neces- 
sary work recjuested by the l>oard of Fire Commissioners at 
the suggestion of I''ire Chief r.ii)s, viz: that of doubling the 
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nninliri i»f titr liytlrantN in the conjjestecl business ir-.-rti-ns 

• •f tlir I il\. hati tn l>r clcforrcd from lack of funds, bur is now 
in pinrrss iif boinj^ carricil out. All of these new hvdrants 
will l»r of tlu' Unw im-h cl<»ublo-nozzle type, and their prospect- 
i\r rflrrh\rm'vs was amply shown in a severely practical test 
madr l»\ thr I'in' iK'partment a few months ago. 

rill'- irvi. whu'h inrbnied amonj; other trials, the supreme 

• Mir •»! !hii»\\iii^ rij^lit «>ne ancl onc-cij^hth inch streams, ajjjire- 
tiaiiiu: JJN) j^allniis prr minute, all drawn from <^>ne hvdrant 
•^ilnahd III llu' n'litrr of a block approximately 330 feet distant 
III iiilin dnrrti«»n Irnin any lateral connections into the main 
li«»m wliirli tlir watrf was <lrawn. with a drop in the pressure 

• »f \k ^', than iwriitN ptMunls shown on a j^age attached to the 
bail" I oi tln' liNdiani. shows that the liberal enlargement of 
I In in. mi', in ilir bn^inr^v section of the City and the increase 
HI pi» -nu' vuatrd b\ i« 'niu'ctin)^ them with the High (iravity 
l\» iivon. w.i^ liii^liK ciVective in providinji^ a dependable 
•-nppiv "I watii lo meet any cnntinj^encv. 

I ••II"\s ini; tins j^irai rr^nlt the ])roposition naturally sug- 
!:• I • ii-rlt that w r should make every effort to accomplish 
I In ..inn nnl in aH pari*- of tlu' i'ity by a general enlargement 
.'I I In main^^. Inii ^iiani^iU ni»»ngh our inability to do this at 
.III • N»n ira^onabU rail\ date is largely due to the great per- 
i««ii.<n .»! tin- 1 it\s tlall*^po^tation facilities, the effect of 
win. Ii I n» » Npainl tin' aira occupied by the City's j)opulation. 

Ii 1 .I.MiIn inl It tin ii IS a rit\ in the Tniled Slates, or indeed 
in .m\ «.'nnti\ that uMpnus a^ lireal a mileage of pipe per 
i.ipn.i t.i N, I \ « Ini proplr with water, gas, or an adecpiate 
.r\\»i .\ .t« in. a. iloi s I ON XniiclcN. The total length of dis- 
iiiImiIiiis; main^ in n^»' \o\iinhiM 15th of the ])rescnt year was 

III. h^p.iiinuiii ( \pri n-iu^tl i^irat trouble during the past 
\..ii l'\ ilu :'!.-\\ili .»i .ili;.u- .1^ w rll as hifxa and uioUuscaii 
■.•I. -will Ml !>.«'. li iln r.clK \ r.r .unl IxanlnH* Reservoirs, neces- 
•.ii.iimi' iln li.r^tN V . ii^^i 1 nrni'ii of root's o\ er each (^\ them. 
Mil r.. ilv\n( l\v-'rr\..n h.ul .i !• -ot' Iniili on wooden posts, that 
wru- nrrUMJ \\\ 1S*'(>, l>ni .'wnn^ i.« the rotting o\ iho supports 
It p,Mil\ eollap^rd \a>\ winiri. and had to ho whollv romoved. 
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riif j;r<*atcr |M>rti«>ii «»f ilu* Intiilicr. linwrxiT. was sawil m ^ihmI 
rMtnlitinn. ami j^ hriii)^ usi-<I a^aiii in thv tu*\v striuttirr. 

riu* r«Mii Of) ilu' |\atilp>i* K^Ncrvoir wa^ i'ninpU'lrtl in NH- 
vrniliiT. Iii'th «ii till'*.!' pMitN .in* larrii-il mi ri-int«>rri*«| o»n- 
rrt-lr |n siK an«l ^inlrrs. tlir t\pr i»t i'l'nstnictiitii lu-in;; rlrarly 
ilhisiratt'fl in tlu* |»lii»t<i^ra;iliir \ irw shitwn \\\ \\\\^ |\riH*rt. 

\atnrall\ tlu* stihjrrt "t jL;it-alt'*>l inlfn-st in * «>nnt'i'it<in with 
tlr^ Kt'lMiTt. n<it aliifu- !•> xmir M«Mi<>ialili' Itflx. Imt tn ••tir 
nii/rnH mntTallx. i^ tliat "l Hu- waltr ^ii|i|i!\. '! ln«. must 
Im ]iaMi<'nlarI\ tlu- case in virw •>! tlu- tai t that tlu ^iihin't 
wa** MT\ ihiir<>nL:hl\ thrr^lu«l •mi j»r«i aiul r«»n in tlu '^trnit 
I ain]i.iiL^n in tlu* (twrii^ Ktxri Im nil t-hith*n. aiuI thi main 
f.u !•» mii'^t *-ti!l l»r t!« »»h in tlu- miiuU n! tlu jm "ipU- \1i«mi! ihi* 
111"''! »-n:;Ti •^'*!ni^ <|iU'*t i« III !«ifMTv tli« ■ii'^lit fill • iti/iii mM«»t In- : 
'Will tlu watii **n]>|M\ limtiniu' m ^ntVuu 11! aliiitMlanti* as 
n-'t t.i tiiitail tlu t •t\''* v:r'i\\lh initil thr < »v%*'n* l\ui-i *.ii|»|il\ 
i»» l»ii»n;4ht lurr '"' 

SiurtT'lin^ tlu- rt-niarkaMr ^rru-n •»! 'h\ ^^•aI^ t'l.ii t nMnl 
with tlu- ^«-a-«»n ••! P***.^ <M. \\< liavt- hail thrii- ••lu ii -^^'x « win- 
t<-rH with tlu- lainial! <h'i'iih*<11\ ah* \( tlu- nuan. tli< avi rai:«- 
fnf thf tlurr lifin;^ almiit J' > |.i! itiil .iln'\i- \\\\ tiuan .innii.il 
|ir4-ii|iitatiiin l<»r tlu* la^i thirtv \rar** 

Thr rllri't ••! till** iiu*r«'a*«r ♦»n ihr !^»w ••! tlu- l."^ Xiii^rlrs 
l\i\iT. whih- «lisa|i:M iiniini;. '^tsll ^Uf* ••••iiu' li«»iir that with a 
fan rainlall h»i tlu- vaw •»! fi\i- \iar»» nrrf*«..it\ i * iiiiilrtr 
tlu- ;^r«-at wi»rk ln!«»rf 11- tlu- * it\ will ii'»t m.iti Ti.t'.!\ *«.illrr. 
although muhr an\ i ii* nm^tam r- i! will in tlu im .n'-itu-. 
nijUiri" r\iT,i« inhnai \ t\|M-nihtMrt*. !•'! lU \ rl"]i!iM n* \v«'Tk **\ 
a ttni|M»rar\ ihaiattii !•• rk«- "iit "iir lathnv; ^n|nil\ 

X"* illustrating tlu ^1 w i-ttn-t iif tlu !i j»li v.t^hi « n? .1 tlu- 
KixtT iliu- ti» tlu- I. is! thrrr wrt '*«-.i'»' 'ii-. flu " t .I'l -•• ':mrl 
tlnvv -•! tlu- Kixrr at thr n^iKiI |"»i'!t < •! sm .i*":?i 'm n* : t .iT thr 
t r\«»t.il >|»rinv;'* L:atr Iwni'-i w.t> .1-* !«»n«»w* 

Ilu* '•r.mnur ^^\ I'^H UT"- - . m-: tut 

I'lhi t ' - ^ *, , .'■,; n r! 
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The mean flow of the River at this point for a period of 12 or 
13 years j)recee(linp^ 1900 was from 70 to 7^ second feet. So 
it will be seen that there was still a great deficiency last year 
in the normal flow, notwithstanding the marked increase from 
that of V)06. 

It is certain the rainfall on the mountain shed tributary to 
the Los Angeles River was greater last winter, relative to the 
valley precipitation than usual. The Tejunga Canon, which 
is the principal and by far the largest tributary of the 
Los Angeles River, poured out on its gravelly delta above 
Roscne enormous volumes quite late into the summer, and at 
times in the early spring months maintained a continuous sur- 
face How to within a mile or so of the River. This is an 
extremely unusual condition, as in the writer's knowledge 
extending over a period of thirty years, this never has oc- 
curred tn such an extent before. 

It is to be hoped that the River, following such a remark- 
able season, will continue tn gain in volume for some time. 

It has been deemed expedient by your Honorable Lk)dy, 
however, to take no chances in '.this matter, and to that end, 
acting under your instructions the extensive pumping plant 
consisting of wells, air compressor and seven million gallon 
])uniping engine was installed at the corner of Figueroa Street 
and Slauson Avenue. This e(iuij)ment is now completed, and 
when tested yielded in excess of four million gallons per day, 
with an <)p])<)rtunily to still further increase its output by 
])()^sihly two million gallons more. 

( )wing to the increased flow in the River last year, it was 
not found necessary to use this plant, but it will, without 
doubt, prn\c a xaluablo reserve for the future. 

'I lii^ and ilu' otlirr ])]ant two miles farther east on Slauson 
and ( onipton Axcnucs, working together, not alone assure us 
<>f a laiL^rr addilionai ^up])l\ oi water, but obviates the imme- 
diate \ er\ lai"L;r e n>truetion e.\])ense for increased mains in 
the \\li"Ie ^oiiiliern portion of the t'ity. The decline in the 
lr\rl of ilir water plane in tlie region of these two ])lants has 
n.it l)c-en (piite ^o ra])i(l in the ])ast two years as formerly. 
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STATEMENT OF PIPE LAID DURING THE YEAR ENDING 

NOVEMBER 15. 1907 

I^M'atioii — Size, I^ongth, 

inches. feet. 

First St.. at Beau.lry .\ve. an.l East 4 413 

First St.. Kampart to .\iulrews Blvil 4 (»15 

First St., Olive to West line B^'auilrv 4 930 

First St.. Fi>;uen»a to Fremont St 4 415 

Thinl St.. (iless to Peran St 4 363 

Thinl St., Clarenr*. to (Uoss 4 298 

Fifth St., at Hope St 4 38 

Sixth St.. at Kiirliil Ave. ami East 4 369 

Sixth St., Clart-niM' to (;iess St 4 264 

Sixth St.. East of Emliil St 4 4S8 

Sixth St.. at Ezra St. ari.l West 4 227 

Eighth St.. at C.ohlen Ave. an<l West 4 58 

Twrntii'th St.. at <'t>mptou -\ve 4 18 

Twrntieth St., at Tnion Avr 4 60 

Twriity-first St.. at I'nion Ave 4 18 

Twenty-first St.. Vermont to Hiullonjj Ave 4 1405 

rwnity-lirst St., at (ompton \\v. ami West 4 188 

rwciity-first St.. at Loii^ Htacli Ave. ami East 4 940 

rwciity-st'j'oml St., Trinity to San Pedro St 4 695 

r\v«'nty-s«'(Min<l St., at I'nion .Ave 4 60 

I'wcnty socoml St.. at <'omj>ton Avo. and West 4 209 

Pwriity S(»coml St.. at Lon^ Heacli .Ave. and East 4 S33 

rwnity s«Mund St., at ('ompton .Ave. and West 4 218 

Pwciity fourth St.. w«'st of Congress St 4 274 

rwt'iity fourth St.. Vermont to .luliot St 4 1148 

TwjMity fifth St., .\aomi to Uoopor .Avo 4 S32 

i'w j'lity-scvonth St., at Vermont Ave 4 20 

Tw.'iif y-ciyhth St.. Vermont to Hu(ll(»n^ .Ave 4 1310 

'I'hirlicth St.. Uu-llmi^ A\e. t<. Kansas 4 661 

'riiirl i.i li St.. ;it ( niii |it <»ii .\\e. nml l-!:ixt 4 11 SO 

rii'llN lilvf St.. ;it X'.'ininiil .\\c 4 ♦_»! 

'ri;iit\ lii>f St.. ;it Tliiit y xrnm.l .^t. .-iihI West 4 7U 

'riiiil\ liist St.. ;it (irinilli \\v. .-iml Krist 4 7S1 

'riiirt\ sixth St.. .-it \'ri!)i.>ii t .\\e. ;iii.l Kast 4 i\?* 

'riiiiiy ^ixth St.. We^h-y \\v. to Fiiiuero.-i St 4 lll.'i 

riiii t \-^i.\t h St.. I']:i-^t nt' X'rnnniit .\ve 4 2()S 
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l««N*iiti(in-- 

Thirty «ixtli St.. Iliiii|cli to Wi'*«t nf Mr( lintiM-k . 

Tliirty Hixtb St.. <'i'iitriil t»» lliin|NT .\v«* 

Thirty ••••vnith St., Ntiriiitin<li«> to \Vi*«it«'rn .V\«' 

Thirty «fVriith St.. at Vfritioiit .\vf 

Thirty iMKhth St.. Main to WimmHiiwii Avi* 

Thirty ninth Strfft. Main to Wooillawn .\v«* 

Thirty ninth Strcft. Vfriiiont to M<-< lintoik St 

K«irtii-th St., Vfriiioiit to Kii«t of Mi-< liiitofk St 

KortM'th St . at llon^h .\\i'. anil \Vi'*t 

K«irt\ lir*! St.. Vi>riiioiit fit lliMi^h St 

Ktirtx fifth St.. Main tn Moni'ta A\«- 

Kortx «f\i*iith St.. I t-ntral to i 'oiiiptini \\*-. 

rnrt\ «t\i'nth .•*it.. at Vt rinoiit Vvf 

F'irt> « ifcjhth St.. at Ki|jiifnia St . 

Kiirt\ «-i^hth St.. at Nortnaiiili*- .\\i. aiol Ka**i 

Kort\ fifcihth St.. at V««riiioiit \\«- 

K«>rf\ ninth St . Ka«t ainl Wfa^t nt ltii«i|iiiik; .\\* 

Kortv ninth St.. at \iirinan«iii' aiol Ka^il 

Korty ninth St.. < «*ntral \\\\ to ll<i«i|H'r .\\i 

Kiirt\ ninth St.. at Vfrnmiit \\*' 

KiftM'th St.. at ( otii|itiin .\\f. aiol Ka<*t 

Kift\ •n-rtiiiil St.. at Kii;iii-ro:i St 

Kift\ fiMirth St.. S«nith Park t#. M< Kinlt>\ .\\f 

Fifty fifth St.. <'«iitrai .Xmv to i .•tti|.iiiii .\\»- 

Kift* cnjhth St., at Fl^ll•■ron St 

\\t'. L'H. I'a>ta<it na to Workman St 

.\\f. .*»|. Ka^t an I \Vi'«»t of .\htaitia 

.\Main:i St.. at Ni'H N'ork . 

A Ma ma St.. .\\»-. *i7 tn \V. nf \\f. '»* 

.\lliaii\ St.. .'It Ninth SI 

\n<iriu» hl\.|.. Fii-^t t.. \. .if M\th St 

Hixt 1 St . at S'M-nth ami Snith 

lilanif St.. at Ninth St 

lUitiiii* Itrat- St.. Sixti-t-iith t«i \\a*hiii^ti<ii St 

|l«i\Ui«iii St . Tfinph' t«» S. of Mi^iioiii'tt*' St 

lliifiil St.. :it Foiirtt-fiith ami Ni>rth 

llrittiitiia St.. at ItmokUn .\\*- :i!i>l N 

|tron«lH:i\. I»ft < alifitrnia ami 'I'liiii'li- Si<i 

Kiinkfrhill \\f-. at Alpittf aii<i N«*rth 

« h.\«r St . at Main St 

<'tirona<h» St.. at Tfiii|i|i- ;in<l .**«Mi!ti 

hnlv St.. at Main si 
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\)\\\\ii\\ Ht.. «t Twffitvninth an<I North 4 '^7 

h/iltori Mt., North niiH H<Mith of Thirtieth 4 73i» 

Iiarift Ht., Ht V«'rmont Av#' 4 ±t' 

r>*.wi V Hf ., fit I'ii'o Ht 4 »>f 

Ihnv#»r Ht., «t Ninth Ht. an*I Houth 4 13*5 

K/mtlnk*' A V*'., ftt Mil in Ht 4 5»i 

KII'fMlnl*' Av*'., at A<lamf« ami Houth 4 d±3 

KllffMlalc Av#'., at Tw«'atv-ninth anH North 4 6Th 

Kwx Ht., KoiirtiTiith to WaMhinjfton Ht 4 \^t^ 

K/r« Ht.. Fourth to Hixth Ht 4 1271 

Kij^iMToa ^\., at Kirxt ami Houth 4 44 

Klow«-r Ht,, at AdaniM Ht 4 5-3 

KnifM'imo Ht., at Ninth Ht 4 t\ 

Kranri«ro 'fK\.^ Ki^^hth to I*ott«T Park Ave 4 1155 

njifijihl H\., at IfouMton an<I North 4 2»>3 

(horKia Ht., at Ninth Ht 4 24 

Oiranl f\\., Tnion to HentouH Ht 4 1795 

*Mr>ir«l Ht,, nt I4f»nnie Mra<' and KaHt 4 1135 

nil.hoim Ht., nt Mnin Ht 4 24 

(JlrMH Ht.. at Hixth Ht. and North 4 2r»9 

HiiM, n Ht.. nt Ninth Ht 4 56 

^JrnoMTrv IMmcp, North of I*i<'o 4 351 

nrnoMTrv IMnrc, nt WaHliin^ton and North 4 51 

nrnim nv I'ln«'«'. Vrrnon to Hmith of Forty-eijjhth St 4 2i)37 

<Jr»'«fi A VI',, nt Ninth Ht 4 47 

IhinriM-k St., nt Mnin St 4 ^^ 

Ihiivjiid hivd., nt WilMhin- Hlvd. and Houth 4 1486 

llMlldnli. St.. AdnruM St. to South of Twi'utv-ninth St 4 1657 

llnnliM'k St., Ninth to Twrlfth St 4 702 

Ih'iidi'mnii St.. ;it 'Prrnpli' and South 4 1236 

ll<»|M' SI., nt ,\dnins St 4 55 

lln|,i- St.. Ml l-'ntirlh Mild Ncu'th 4 262 

.iMMiiiinr St.. Wilsliin- HIvd. t«» Smu Mnrino St 4 2584 

.InliliMlnli St.. Ml M;iiii St 4 24 

.lull. I SI.. Twriii \ src.iiMl to .\(Imiiis St 4 i:^«>2 

K Ml- Si .. W I Ml I If In S;iii M;iriii(i Si \ 2r>S2 

I ."I'll. I Si .. i''nii 1 1 ii III Si •pin 'MSI I II Si 4 20.") I 

I,«'|il: I'h-:i(Ii .\\r.. 'I'w. Ill i<'t li lo 'I'wnity tirst St 4 '.\\t 

.M.i|'l'- A \ <• . ;il Si\l li ;iii<l Sniilli 4 llM) 

M;il\<iii .\\<'.. Sivitt'iith to AlvMiJido 'I'mnrr 4 7'l2 

M<l\iiil.\ A\.'.. I'illN ft.iirtli V.\\-<\ Id l-'ifl y-fmirt h W.st... 4 'M\ 

.M<|<iiil<v A\f., I'oilv sixili |-;;isl to l"'oilv sixth West 4 ()1 
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Location — Size, Length, 

inches. feet. 
Thirty-sixth St., Hough to West of McClintock 4 . 1502 

Thirty-sixth St., Central to Hooper Ave 4 1274 

Thirty-seventh St., Normandie to Western Ave 4 2624 

Thirty-seventh St., at Vermont Ave 4 20 

Thirty-eighth St., Main to Woodlawn Ave 4 366 

Thirty-ninth Street, Main to Woodlawn Ave 4 368 

Thirty-ninth Street, Vermont to McClintock St 4 690 

Fortieth St., Vermont to East of McClintock St 4 1040 

Fortieth St., at Hough Ave. and West 4 117 

Forty-first St., Vermont to Hough St 4 991 

Forty-fifth St., Main to Moneta Ave 4 1320 

Forty-seventh St., Central to (^ompton Ave 4 2566 

Forty-seventh St., at Vermont Ave 4 26 

Forty-eighth St., at Figueroa St 4 27 

Forty-eighth St., at Normandie Ave. and Kast 4 47 

Forty-eighth St., at Vermont Ave 4 28 

Forty-ninth St., East and West of Budlong Avo 4 2539 

Forty-ninth St., at Normandie and East 4 48 

Forty-ninth St., Central Ave. to Hooper Avo 4 1323 

Forty-ninth St., at Vermont Ave 4 23 

Fiftieth St., at Compton Ave. and East 4 870 

Fifty-second St., at Figueroa St 4 32 

Fifty-fourth St., South Park to McKinley Ave 4 1332 

Fifty-fifth St., Central Ave. to Compton Ave 4 2581 

Fifty-eighth St., at Figueroa St 4 27 

Ave. 28, Pasadena to Workman St 4 82 

Ave. 54, East and West of Aldama 4 57 

Aldama St., at New York 4 26 

Aldama St., Ave. 57 to W. of Ave. 54 4 1801 

Albany St., at Ninth St 4 23 

Andrews Blvd., First to N. of Sixth St 4 2766 

Bixel St., at Seventh and South 4 376 

Blaine St., at Ninth St 4 23 

Bonnie Brae St., Sixteenth to Washington St 4 1273 

Boylston St., Temple to S. of Mignonette St 4 631 

Bond St., at Fourteenth and North 4 633 

Brittania St., at Brooklyn Ave. and N 4 1075 

Broadway, bet. California and Temple Sts 4 145 

Bunkerhill Ave., at Alpine and North 4 419 

Clover St., at Main St 4 24 

Coronado St., at Temple and South 4 1218 

Daly St., at Main St 4 56 
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Location — Size, Length, 

inches. feet. 

F^irMt St., Hoover to Commonwealth St 6 452 

Second St., at San Pedro and West 6 312 

Third St., Commonwealth North to same South 6 53 

Fourth St., (iless to Pecan St 6 304 

Fourth St., Kuclid to Fresno St 6 907 

Fourth St., at Grand Ave 6 56 

Fifth St., Alameda to Colyton St 6 587 

Sixth St., at Maple Ave. and V.H9t G 49 

Sixth jSt., at Clarence St 6 23 

Kighth St., Figueroa to Golden St 6 1710 

Tenth St., Figueroa to Broadway 6 2478 

Twelfth St., Figueroa to San Pedro St 6 4974 

Kighteenth St., Hoover to Bonnie Brae St 6 393 

TvvtMitii^th St., Compton to Long Beach 6 554 

Twentv-first St., at Cnion Ave 6 42 

Twentv-first St., at Toberman and West G 577 

Tw<*r»ty-second St., Compton to Long Beach Ave 6 905 

Tliirtieth St., at Vermont Ave G 60 

Thirtv-first St., at Vermont Ave 6 59 

Tliirtv-second St., (Jriftith to Central Ave 6 1210 

ft • 

Thirty-third St.. Hooper to (/omjjton Ave 6 108S 

Fhirtv-Hcventh St., at Vermont Ave G ^S 

riiirty-eighth St., Figueroa to Giand Ave G 1334 

Thirty-eighth St., at Wesley and East G 1 131 

Fortieth St., at Vermont Ave 6 24 

Forty tirst St.. South Pnrk to Central Ave 6 2649 

Forty-second St., at Vermont .\ve G 24 

Forty-sixth St.. South P:iri< to Central Ave G 2634 

Fifty-third St.. Main t(» Figuenui St G 2G24 

Fifty-third St.. at Figueroa St 6 24 

Fifty third St., Central to Compton Ave G 2557 

Fifty -sixth St., at S.-m Pedro St. and West 6 459 

Fifty-sixtli St.. Fast an. I West ,,f Main St 6 1634 

l'ifty---i \t li St., I'iijiici (la t(» \\w^\ of Moiirta Ant' (5 17S.') 

A\-.-. .■'.;;. Pa-«a(lriia to An. hew St (i Si».') 

A li.in.- St., at San l'.'i!ian<|.> St (> !."> 

A pa Ma /a St.. A lann'-la to l!asl ot' .luan St 6 6«M 

Ann.l.l St., ]iix. 1 1.. r>,.v|st.Hi St 6 {\{\{^ 

llannin^^ St.. .Main, .la to X'iiin.-s St (> 13(i6 

|{<II(\ ue Av.'., P,.>linont to West lake Ave (> 94:; 
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Location — Size, Length, 

inches. feet. 

Mallanl St., at Eighth St 4 19 

Menlo Ave., Adams to Twenty-ninth 4 1601 

Mesqiiit St., at Seventh St 4 56 

Morton Ave., at Echo Park Road and East 4 1280 

Newton St., at Long Beaoh Ave. and West 4 295 

Newton St., at Tennessee and at Long Beach and East 4 lOoH 

Ohio St., First to Second St 4 384 

Park Grove Ave., at Adams St 4 50 

Pecan St., First to Fourth St 4 1639 

Portland St., at Adams St 4 23 

Potter Park Ave., Figueroa to Francisco St 4 529 

Rampart St., Temple to North of Sixth St 4 4051 

Rich St., at Fourteenth and North 4 633 

Romeo St., Twentv-second to Adams St 4 1307 

Ruth Ave., at Fourth St 4 24 

San Julian St., bet. Thirty-seventh and Thirty-ninth Sts. . . 4 808 

San Pedro St., Fiftv-fifth to Fiftv-sixth St . 4 325 

San Benito St., at Brooklvn and North 4 1083 

St. Andrew 's Place, North of Pico St 4 399 

St. Andrew 's Place, at Washington and North 4 50 

Scarflf St., at Adams St 4 59 

Severance St., at Adams St 4 23 

Sierra St., from North of Flora to Borel St 4 1171 

State St., Fourth to Fifth St , 4 621 

Stuart St., at Ninth St 4 47 

Summit Ave., Anderson to Pleasant St 4 1398 

Thompson, at Adams St 4 59 

Towne Ave., at Fourth St 4 24 

Trenton St., Eleventh to Pico St 4 1 144 

Van Ness Ave., North of Pico St 4 395 

Vernon Ave., Normandie to (Jramercv Place 4 4125 

Wcstlake Ave., Pico to Alvarado St 4 743 

Wilton Place, at Washington and North 4 53 

Wilton Place, North of Pico St 4 375 

Wilton Place, at Sixteenth and South 4 95 

Wilshire Blvd., East of Jasmine to Harvard Blv<l 4 777 

Winter St., Evergreen to Blades St 4 1233 

Workman St., Dow^ney to North of Ave. 26 4 1653 

Workman St., at Ave. 28 and South 4 407 

Total 4-inch laid to November 15th, 1907 1089S3 
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I^N'aTion — Size, I>?ngth. 

iii«*h«*:*. fet*t. 

Fa:*a«lfna A v»\. at Av»-. Iv^^ ♦» 7S 

Pal«»niar»»^ St.. <'om|»t«»n tt» Xf\ in St *5 7>l 

Rf'?wr\t»ir St.. \^\. M«^hawk North anti Mohawk South 6 >4 

Santa FV A vt».. Bntt*'- t<> • ht-nt-y St t> 737 

S»t#» St., Knn.klvn to S^-on,l St »> 1743 

Tt^nipU' St.. at Hriia«iwav an«l Ea>t «> 71 

Th««r|»' St.. Main t»» \Vt«it •►f <iranil Av»- »> 2i»2:I 

Thor|>«* St., Wt^t of (fran«l ti» Fij;uen»a St ♦> »)IS 

Thor|.f St.. at Ki>ni« roa St 6 20 

T»»UTman St.. Twi-nty first F^i*t ti> Tw» nty-first West H 132 

rtah St.. Fir»t to Kt arni-y S* 6 >32 

Val.^n.ia >t.. at Ninth St t> 23 

Winnton St.. at San F» .Iro S: fj 2u 

W in?»Ton St., at Wall St. an.l Wt^t H 52^ 

Winst.»n St.. Main to l>^s Ang»lrtt St 6 3i>l 



T.»tal r>-in<-h !ai«i to NM\»'inlM^r l">th. 1V»"7 i»23«.H> 



I>M*atfon — Size. Length. 

inches, fetrt. 

S<'nt.iii> St.. at Pii-o St. ai.«l North 7 523 



L«»*^ation — Size, Length. 

inches. feet. 

Kir-* St.. Fanning to H.ov.r > 22h1# 

Thir.l St.. «*lar»n«f Ya\^\ t.. < lar-m-.- W« -it n h4 

F'Oirrh Sr.. n.i|H- t.» F.a^t "f Iiiink«rhill Av.- s 253 

FourTli Sv. ar «ir:in.l Av.- > 24 

V\i*\. >*.. ut Map!.- .\vf. an.l Ka-r S 2-^7 

S. \ .f.':. St.. a: sanT;i F»- aifl Ka-* S 610 

K.'L' *:. >t.. Fi;:»i'p'a !•• Hr«»:iilw;iy 

K.' ••:.*'. >».. :iT .**»;jTi .It:ii:ii >*. ar.-l K:i^* . 

K • • * ^" . 'A'-; . * • >••;. .1 '.'■'.. >' 
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Location — Size, Length, 

inches. feet. 

Broailway, Franklin to Temple St 6 530 

Broadway, at California St. and South 6 157 

Budlong Ave., Adams to South of Thirtieth St 6 2149 

California St., Hill to Broadway 6 335 

Center St., Aliso to Macy St 6 1090 

Ceres Ave., Fifth to Eighth St 6 2744 

Cimarron St., .Jefferson to Twenty-eighth St (5 1591 

Commonwealth St., First to South of Third St 6 1 139 

Crocker St., Fourth to Fifth St 6 633 

Durango St., Flint to Thirtieth St (5 310 

Durango St., Twenty-seventh to Flint St « 947 

Eureka St., Jofferson to Fortieth St (5 2097 

Euclid St., Stephenson to Venice St G 1277 

Franklin St., New High to Spring St « 290 

Grand Ave., First to Temple St 6 1179 

Grand Ave., Sunset Blvd. to California St G 798 

Grand Ave., Thirty -eighth to Fortieth St (5 (500 

Hough St., Fortieth to Forty-first St (i 308 

Hope St., at Sixth and North G 30G 

Hope St., Fourth to Fifth St G 587 

Howard St., at Aliso St G 73 

Hooper Ave., Thirty-third East to Thirty-third West G 15G 

Hooper Ave., Thirty -sixth to Thirty-seventh St G 3Gr» 

Kearney St., Anderson to Utah St G GG7 

Lasalle St., Adams to Jefferson St G 2G54 

Lee St., South Park to Central Ave G 2G57 

Los Angeles St., Eleventh to Seventeenth St G 27G4 

Long Beach Ave., Fourteenth to Sixteenth St G 1045 

Ijong Beach Ave., at Twenty-second and South G 109 

Long Beach Ave., at Thirty-eighth to Vernon Ave (> 782 

Maple Ave, Fifth to Sixth St G G.S3 

Maple Ave., Eighth to Ninth St G 7t)l 

Main St., Ave. 21 to Moulton St G G40 

McKinley Ave., Lee North to Lee St. South G 37 

Mesquit St., at Seventh St. and North (J G90 

Mohawk St., South of Angelica to Sunset Blv«l G 2niu 

Naomi Ave., Sixteenth to Adams St G 3151 

Normandie Ave., Vernon to F^irty-ninth St G 3044 

Ocean View Ave., Alvarado to Park View Ave G 1257 

Olive St., First to Temple St G 1 131 

Pasadena Ave., Ave. 2() to North of Ave. 29 G 1427 

Pasadena Ave, North of Ave. 29 to Ave. 33 G 999 
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Ideation — Size, Length, 

inches. feet. 

Ki«hth St., KaHt of Alameda St 12 82 

Ninth St., Hroadway to Fijfueroa St 12 24S(5 

Ninth St., Figueroa to Burlington St 12 4565 

Adams St., Hoover to Main St 12 5226 

San Pedro St., Seventh to Agatha St 12 237 

Vermont Ave., Adams to Jefferson St 12 2597 

Total 12-in<-h laid to November 15th, 1907 15,193 



Location — Size, Length, 

inches. feet. 
FigiHToa St., .Jefferson to Forty-seventh St 16 8055 



Location — Size, Length, 

inches. feet. 
Fifty-eighth St., at Figueroa St. and East 18 111 

Figncroa St., from Forty-seventh to Fifty-eighth St 18 3839 

Total 18-iiH*h lai<l to November 15th, 1907 3950 



SUMMARY OF PIPE LAID DUBING THE YEAB ENDING 

NOVEMBER 15TH, 1907. 

4 inch 108,983 

6 inch 92,306 

7 incii 523 

s inch 29,426 

in ii:ch 16,558 

12 inch 15,193 

US inch 8,055 

IS inch 3,950 



'1^ 



rotal 274.094 tVet-^')2.0S miles. 
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SERVICES BT WABDS. 

From November IRth. 1906, to November ITith. 1907. 
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FREE SERVICES. 
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SUHMABT OF PIPE UUD DITBINO THE TEAK BMOnro 
NOVEMBER l&TH. 1907. 
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SERVICES BT WABDS. 

From November 15tli, 1906, to November 15tli, 1907. 



V. 



First 413 

Second 388 

Third 30 

Fourth 269 

Fifth 824 

Sixth 824 

Seventh 52 

Eighth 22 

Ninth 453 
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3275 454 127 7 
Services sold but not put in.... 



40 



10 



3923 



3991 



Services in system November 15th, 1906 52,150 

Sold during the year ending November 15th, 1907 3,991 



Total services in system November 15th, 1907 56,141 

NOTE — Of the above services not put in there are: 

Flush tanks 20 

Order cancelled and cash refunded 2 



00 



FREE SERVICES. 



Flush 
Ward. Tanks. 

First 30 

Second 30 

Third 15 

Fourth 57 

Fifth 52 

Sixth 43 

Seventh 2 

Eighth 1 

Ninth 11 
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rrrHr^l by afiy city r»f which wc harl recr>rd at ihar tiEre. ind 
afnotifitrrl lo more than .VX) j^allons per capita. 

I'ollowifijij the metering of these places, a systemarrc p-Iaa 
\va< a'lopted of •solidly meterinj( the entire City. This was 
hrj^nii in the business section where excessive and extra va5:am 
w^v of water was verv obvious and a constant source of irrita- 
tion betwi'cn the inspectrirs of the Department and the prop- 
erty owners. It was found that whereas this section of the 
< ity rofistiiiicd between four and ^xn milhon gallons of water 
per <lay, after meters were installed the consumption was re- 
HiH rd to iinuh less than two million gallons per day. the 
diffrrenrf representing an absolute waste. 

It was fotiiid by ])n)ree<ling in srilid order to expand the 
fiM'trr district that the work was performed with far greater 
nnfMimv than by scattering the force and placing meters at 
r;in(lo)ii nvrr a wi<le area. It was necessary, however, notwiih- 
staiHJing this saving of labor to still continue the practice of 
metering individual premises where complaints came in that 
the water was being wasted. Much assistance w-as given us 
in fills inattrr by eiti/ens who were thoughtful enough to be 
inj^nj/aiif of the importance to the City of conserving our 
water ^n|»pl> and who calle<l to our attention the derelictions 
nf the careless and wasteful. 

hinitij4 the past year meters have been installed solidly 
blruk by block, imtil at the present time the whole shaded 
;iie;i ^jinwn nn the aci'<»mpanying map is metered. 

Ihete is (piiti' a lar^e section of the City lying mainly to 
llie sMiilli. the snjl of which is (piite porous and sandy, but at 
the s;iine tinu* rich enough to he exceedingly productive when 
iiii^:afe<|. Tills portion of the City to a large extent is inhab- 
it •<! b\ the llniftx working class who own their own homes 
.iimI .lie pioih' !it»i .'iloiic to bcuitifv tlu'iii bill to attempt the 
i.ii ini; "I i;.n<lrii tnuk. This practice it is not the desire of 
ill* I )( p;ii I nuni i.» «li^conr.ii;e. l"or the reason that if proper 
« .11 r is t;ikt-n. ii reipiircs K\ss water to amply irrigate garden 
pKxlm Is ih.-ui an c»pial area of lawn, lint it was noticed that 
nian\ o| tliesr ptnplr arv careless and have an imperfect notion 
o| tli( .mionnt of water re<piired to properly sustain vegetation. 
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ceeded by any city of which we had record at that time, and 
amounted to more than 300 gallons per capita. 

Following the metering of these places, a systematic plan 
was adopted of solidly metering the entire City. This was 
begun in the business section where excessive and extravagant 
use of water was verv obvious and a constant source of irrita- 
tion between the inspectors of the Department and the prop- 
erty owners. It was found that whereas this section of the 
City consumed between four and five million gallons of water 
per day, after meters were installed the consumption was re- 
duced to much less than two million gallons per day, the 
difference representing an absolute waste. 

It was found by ])roceeding in solid order to expand the 
meter district that the work was performed with far greater 
economy than by scattering the force and placing meters at 
random over a wide area. It was necessary, however, notwith- 
standing this saving of labor to still continue the practice of 
metering individual premises where complaints came in that 
the water was being wasted. Much assii>tance was given us 
in this matter by citizens who were thoughtful enough to be 
cognizant of the importance to the City of conserving our 
water supply and who called to our attention the derelictions 
of the careless and wasteful. 

During the past year meters have been installed solidly 
l)]()ck by block, until at the present time the whole shaded 
area shown on the accompanying map is metered. 

Tliere is quite a large section of the City lying mainly to 
the south, the soil of which is (juite porous and sandv, but at 
the same time rich enough to be exceedingly productive when 
irrigated. This j)ortion of the City to a large extent is inhab- 
ited by tile thrifty wi^rking class who own their own homes 
and arc ])ronf not alone to hcantify them but to attempt the 
rai^ini; <»f garden truck. This practice it is not the desire of 
the I )c|)artnicnt to disconrai^c, for the reason that if proper 
care i^ taken, it re(|nires less water to amply irrigate garden 
profluct,^ than an e(|ual area of lawn, lint it was noticed that 
many of tlioe people are careless and have an imperfect luUion 
of the amotnit •►f water required to ])roperlv sustain vegetation. 
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livery meter installed is jriven a number corresponding to 
that iA the factory and has what is called a maintenance card 
assii^^ned to it. This card is <hily tilled out and properly filed 
when the meter is installed. It shows the result of the test, 
date of settino^, rec^istration and number of service on which 
the meter is placed. When any meter comes in for repairs, its 
re.c:istrati»:>n and test (if it is still in condition to operate) is 
nt^ted on the card before the re*)airs are made. The meter is 
then taken down and whatever repairs necessarv made thereon 
and the cost of same n.^ted. toijether with the cost of removing 
and of replacing the meter in service. In this manner the De- 
partment in course of time will have a verv accurate knowl- 
edge « f the merits of all the makes of meters in use, both as to 
accuracy and durability. 

In the past year the Department has removed 277i meters. 
Of this number 1487 were not operating, some because of 
mechanical imperfections due to wear or injury, but bv far the 
larger number because of the fact that two of our reservoirs. 
being uncovered, generated much mossy algae and larvae which 
clogged in the meters in sufficient quantity to prevent their 
operation. Oi the removals. 780 were due to replacement by 
larger meters when the services on which they were placed 
were required to be enlarged : 306 were removd on account 
of the use of water being discontinued through the services on 
w hich thev were placed and many removals were made solely 
for testing purposes. 

Kverv meter taken out on account of no further use or to be 
ref>laced by a larger one. wh.en brought to the meter room, is 
treated just the same as if taken out for repairs and is tested. 

oxaniiiied and re;iaired if necessary. 

nnriii^ ihc vrar. 177?^ nu-ters were removed at an aggregate 

'r..';il t'..^^ f'.r r.tt,M\i-- a;. I rt^.-triii:: .^249.1. 00 

'I'. .: ,1 ' .-. .^r . . t' i"|«a i I -  • ^r ^;i iti»' t)2o.00 

r V, i ,..«.' ,if ■;, 'im.i 1 ; 1  pa irii"^' 940. ()o 
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All iiu'tiTN purcha>o<l l»y tin* Di-partinciu an* loicti at ihc 
factury, Iml tn insun* correct iu'ns wc aj^aiii tot tlu-m li\ wci^li- 
in^ the water that passes thrnn^^h them. 

The cnst of testing is as f«'llo\vs: 

'S, hli'll IIIl't»T«*. ...  ."•■'» I'Bi'll 

•*i iiii-li tiifli*r«*. .... .'».* «'a«'li 

I iiii-li iiiftt-r'*. .".'» fmli 

I'.. iiH'li iiM'li-r*. . . I'l «':n-li 

J iiirli m*>ti'r<* .l-'i fni'h 

'.\ llli'll llli'tfrN. . it-'i r;ii>|| 

I ifii-h iiit'ttT^. . .t.'i i-a* li 

The ineliTN when te^teil. rec«»ril ipim 'i*) tn ]()| |n-r criit.. 
tnakiti^ a iiuaii •»{ \{t) per cent, tm t1iiw«« at alMittt tlieir ratnl 
capacitx. ami at the exlrenieli l»iw rale ^\'\ In cnluc li-el per 
h«nM at which the\ are reipiiml t«i s||m\\ an accnracv ••{ Vt\ 
prr iTiit This is an extretneK sfxt-re lest, am! lew makers 
will iiiiilertake til guarantee then meters tt>r this result. I»nt 
inasiniuh as there are meler^ in the market tliat will attain thi*» 
prrlrcli n. the l>epartinent exacts it tp»ni the tact* tries, 

l.tis \ni:eles has a local ImiMint; «>r«!inance. \«». IJ>*'*». >ec. 
IJ.V makinj^ it comjmlsurx \**x e\er\ tlire* st«»r\ ImihltnL: \^^ he 
snj»plui| witli a lwt»-inch water srr\tce. riinMini;^ ni«»rf than 
threr aii«l iitit itxer tivr sfuries in Iniuht mn^l liaxe a tw.- ainl 
• •ne-hall inch siT\ice, an«l when m«»re than tj\r ^^t ries. tlie 
litnMiip^ mn^l he snuplir*! h\ a three inch srr\ icr fi(iiippr«I 
with |p»*»e tt»r lire tij^htiiiii 

!'ri<<r t«i this ordinance iiearK all tlu***- hiitM!ii^^ :;.i«! a 
*ri\iif lar;^r fnoii^h l«» *»ii!tpl\ •luiiifstu wat«T 'MiIx. \\ lit ti 
thr*«v lafi^r '«i'T \ ict"*. w tTr put in. it w a^ tlir ittiilrrstan«liML: Im 
twnn thf HrpaMmriit aiitl th«- i<»nsiiinrr that lhe\ wrr« l-- !n 
nsfil fill iiif piirp«»«»e'* •»nK. .iihI a llat lati- t-. hr eh.irL;. «! a** 
I* l!«»w •^ 

l! iimIi ■• r\ i« • • 1 •"• \'* f ;> -tiM. 

,\ \\\* \\ *• f \ ii t ! '•• |-« I n 'It,*!! 

4 I -« r\ n •■ "" I" » It 'filJ 

• i IHi li «• |\ !■ » * '"■ I • f M ■»,?•, 

It w a** alti rw all!"* «!isii iv « ii il th.it :ln •*! \\\\ *i f \ :t i ^ !ii: ■• ;^!: 
na*lv ff truce «»t • »tln rw i^i- w tir n-*il !•• -uppl\ •!<'Mi(*>(!t \\.i!«r. 
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This is based on reading and inspecting 23,000 metered serv- 
ices. All our meters are read monthly. This expense will 
be reduced materially as the number of meters is increased, 
less territory being required to be traversed by the readers 
than at present in the district not yet solidly metered. 

All meters are billed monthly at the rate of seven cents per 
100 cubic feet, or 748 gallons, to large and small consumers 
alike, with the minimum rate as follows: 

'%, inch and % inch nietcrH $ .75 

1 inch meters 1 .00 

1 ^o inch meters 1.50 

2 inch meters 2.00 

;^ inch meters 3.00 

4 inch meters 4.00 

When a meter fails to register, the bill is. computed at an 
average rate by taking the mean of the bills for the three pre- 
ceding months. If not discovered out of border until after 
bill is rendered, a corrected bill follows. 

Respectfully submitted, 

GEORGE READ, 

Chief Meter Inspector. 
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Los Aniceies. Cal.. Dec. lr>. TX), 



I/. 

To the M»»ii. iruhic the L*>«»ani -u W ater O^mmissii^ners, 

t >t the City ot Los Anjjeles. Cal. 

^ icntieiiic!! : — I have the pleasure 'U' herewith submittinjsr the 
Nixth atinual re|>«»rT *n the Financial *.^perati».>ns *.>i the W ater 
L>epart:neiit. 

riu- rept rt f»'r the year just cl'^setl. ending X<ivember 30th, 
l*A>7. -»hov\s a ^airi '^t $i>5.55<>.4J in coIlecti«>ns, over the pre- 
ceding >car. 

The statements tollDwintj will sh»nv m«->re fullv the sources 
• »f revenue and the distribution *^i expenditures. 

1 vvisii tt> sul)init t«»r y«>ur c Ti>idcration at this time, a sujx- 
s^estion in rciianl to the time and manner oi makin:J^ i>ur col- 
lections. 1 tind that the Los Anijeles Water Department is 
one ••t a \er\ few tliat make collections oftener than quarterly 
»>r >eMii-annuaIly. and many cities c Ilect annually in advance. 
Cleveland collect's semi-ainuially : Milwaukee semi-annually 
for Hat rate** and «juarter\ for meter rates: Rochester. Xew 
V«>rk. semi-annually and <|uarterly: and Detroit and Kansas 
city (juarterlv. Manv «»thers miiiht be mentioncfi. but these 
are >ufHcient. 

Detroit and Milwaukee have been very successful in the 
:i!.in.i'^rnM.nl 'f \\]y\r w .it rrw . -rk^. ;m«l rei^iilati* »tis similar t'"« 
' '••  -^ ■^! :••■'■ ! .' • ' -x  :• r'  ii^- ''■"■. 

'■•'.' - .^■^<-'. ';M'. •';' '.!- '■•c ;'a\ai>ie '|iiarter!y at 

:»!•■■. ' ';•■ -'ii' -i'' ■>^"'- •■• '.r ••a:'i 'liirin:^ rlie rir-^t _!(» 

■'.; - • -J. ■•;:•'. • •: i'^ .{•"-■•■. .-i-; '":«. MK-tcr lnii> wuhiii Jl ' 

: .;■•!•■•. ••■ • •.',. , :.i''. '" I f •:. -.r >. * pai»i HI both case^ 

I M 'i • .; '■• '.v! .'•:• • ' ".(• ,;-:.:(.'•!. aii'i :i !ii>tice "\ the «lelin- 



/iotinf of Uatrr CowwissioHtrs jg 

«Hiriir\ l»r inailrti nr <lrli\frf<i t<i llu- |int|KTt\ : tin- lO pn i-riii. 
will rii\rr all tlir r\|»rnst- nf "^mli n«itu*f. If hilN .iri* imi paiii 
.-. iiiiiti tin- lUNt .^i«la>**. tli«- watn tn ix- **)nil titV aiiil a iK-naltv 

• •: Sl.O) 111 a<Mili<'ti lir iIiaTi;«<l t«« rnvrr tlu- r\|Kii-f i <»initliti^ 

n ami tiinini:; ••n. 
\ \ (T \ i ••ti'^nlrraMr *-a\iii^ iiiiiM Ik* inaiK il \**\\ •^iitiiilii 

• l«iiii 11 WIT til tiiakr tlir iliani:*'. a** ♦•iir h«nr "i riiliiii.ikiTs 
.i:i'I < ••!U'r!i»f«* 1-* ««»!i^iaiitl\ :iuii a^ini:. 1 al^ • IkIm\« iIutc 
W'liiM Im- 1<'^*« iiMlMii ill liaviii^ till- )ia\iii4-nt^ iiia*!* .ii ilu* 

• •(liii..io iT W'Milii ilit a\\a\ William iiii^iin<l< r^^lainliii:^. ■wliuli 
1** flow tir«|iirnt«. <i| wlitu (lie lull'* ^JpiiiM )m ]tai<l. ar;<I tlu* 
It '^]i< >ii*>:)iil]i \ 'ii llu wattT lirtii:^ ^Init «*ft \i n«>t p.ti'! \'*t. 
1 ill T( .111 ;i..iii\ ai;^iiiMt-!ii- 111 •*ii|»]»iri. aii<i ^ i<m- aL:.iMi->t nak 
•w^ :iir t liaii'^i . Init iii llu wli«»!r I luluxt- it w«»nli| In .i<Uaii- 
t. !!;<■• iii^. 

Xii'iiluT niailii >•! ttnjH iiiaiu f that niiv:lil In- liT'iiiL^lii 'i]i at 
1 ii>« Ti:iu 1** Ml T< '^at <l 1< • w .iti-i iiiriii»lu'i| !• • tlu- « il \ . !• •: w hull 
:i<iiliitiL: > |>.iiil aii'l Mil cliari:!' i-« iiiaiK-. llu- \\ ati r Impart 
!iii!il '*li'»iiM i^rl a 1 Tfilil i*r tin-* waiir. 1\imil:IiIv « *! tji.i'.iil. 
till- * ii\ 1^ ii«»\\ ti^iiiii 'tl' ''t S15«'.*««Vi>i wi»rtli 111 irti w.itiT a 
\tar. aii<l tlu* <lriiiaiul i-« i • •ii'^taiil !\ iiu rra->iii^ llu i itv 
••li'iuM l»f ( liarui'tl !«»r tlii^. ami tlu- v\atfr a«»i«ii!il '•I'-'i: •! ^vX 
tilt' rrnlit. llu- lia*»i*« <it niakiii^ tlu i Iiari:!-** can Im- r.iki 'i ii)» 
latrr. 

1 liankMiL: \"iir Ih'iiiiraMr ll«"lv inr ^i:|t|M»tt .iiiil r- iii t« «.u*«» 
i \lrii«lr«l. 1 rciiiatii. 

N ••iiT*» triil\ . 

1. \| WDl K>i i\. \k.|:'..t 
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Operating and Maintenance. 

Brought forward $ 740,123.38 

General operating $1.32,840.04 

Biiena Vista Pumping Plant 23,772.71 

Gar\-anza Pumping Plant 2,019.92 

Edendale Pumping Plant 3,376.38 

Slauson Pumping Plant o, 178.99 

Pollock Pumping Plant 202.40 

Burbank Pumping Plant 804.66 

Figueroa Pumping Plant 880.82 

Head Works Pumping Plant 1,6,3.5.47 

San Fernando Case (legal) 2,270.20 



193,031.59 



Sundries. 

Furniture and fixtures $ 9,841.89 

Deposits returned 5,628.o0 

Transferred to interest and sinking fund 149,08o.63 

Advanced to L. A. Aqueduct 54,067.00 

Sundry dejwsits returned 271.00 



218,894.02 
.$1,152,048.99 



RECEIPTS BY MONTHS. 

December. 1906. 

Water $79,056.62 

Permits 1,409.30 

Services 2.809.00 

Rent 13.3.00 

Meters 280.00 

Deiwsits 2,409.00 

Sundries 1,285.68 

January, 1907. 

Water $76,522.40 

Permits 1 ,735.60 

Services 3,2nO.(M) 

Kent 125,(U» 

Meters 262.50 

Deposits 65i».(M) 

Sundries 1 ..303.87 

L. A. Aqueduct snlvances returned 8,800.00 



$87,382.60 



$92,599.37 
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February, 1907. 

Wat^r $75/H'l..-M 

Permits 1.195.45 

8«»rvi««-M 4..^e5.«M:» 

Rent 4H3.75 

Mf>tent .VJ7JMI 

Defwuitu 120JHI 

8un^lrir-s 2nv25 



$Hl.651» 



March, 1907. 

Wat*r $70.9i>4.S6 

PormitH 1.236.15 

Servir**M 3.31 1.00 

Ri-nt 125.<K» 

Mc'trrM 790.00 

I)OfK»HitH 380.00 

SundricH 1,S17.66 

Canc#'llc<l ilomamlH 2.55 



$78,567.22 



April, 1907. 

Wat«T $71,514.30 

P«rmitH 1,130.47 

ScTvi.M-H 3,681.(^0 

Rent 500.00 

Mt'tiTM 646.45 

I)of»oHitM 740.00 

HiindrirM 2,062.10 

Cancc»II**(| (icrii.'ind 2.35 



$80,276.6: 



May, 1907. 



Wntcr 
I'rTriiif s 
SjTvicr^ 
\U'\\\ .. . 
MrUTH 

SufhIi \v< 



$74,'_MKi.(>r) 

:i.:ii)7.oo 

'Joo.od 
l,n4<>.r)(i 

l,r)7l).sl 



$S4.545.'=iS 
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June, 1907. 

Watrr $76,704.80 

Porniits 1,299.55 

Services 3,433.00 

Kent 536.25* 

Meters 955.50 

Deposits 64.00 

Sundries 1,102.02 

$84,15r).12 

July, 1907. 

Water $82,1 12.85 

Permits 2,141.21 

Services 2,694.48 

Rent 255.00 

Meters 924.50 

Deposits 919.00 

Sundries 1,807.24 

$90,854.28 

August^ 1907. 

Water $85,454.15 

Permits 1,231.97 

Services 3,378.39 

Kent 250.00 

Meters 1,252.50 

De[)Osits 360.00 

Sundries 1,607.71 

Discount on demand for supplies •. 23.55 

Ji. A. Aipu'duct a<lvances returned 16,500.00 

$110,058.27 

September, 1907. 

Water $83,538.10 

Permits 2,317.40 

Services 3,219.(K) 

Kent 125.00 

Meters 1,148.10 

Deposits 1.248.00 

Sun<lries 1,365.83 

$92,961.43 
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February. 1907. 

Labor. Material. Total. 

Construction $14,811.16 $27,569.45 $42,380.61 

Operating 11,541.40 2,528.68 14,070.03 

Furniture and Fixtures 2,569.00 2,569.00 

Deposits returned 120.00 120.00 

$26,352.56 $32,787.08 $59.1 39.<>4 

March, 1907. 

Labor. Material. Total. 

Construction $15,325.88 $38,226.28 $53,552.16 

Operating 11,576.69 3.439.81 15,016.50 

Furniture and Fixtures 1.415.76 1,415.76 

Deposits returned 228.00 228.00 

Sundries 271.00 271.00 

$26,902.57 $43,580.85 $70,483.42 

April, 1907. 

Labor. Material. Total. 

Construction $17,402.36 $26,173.94 $43,576.30 

Operating 11,759.30 3,149.67 14,908.97 

Furniture and Fixtures 2,192.24 2,192.24 

Deposits returned 904.00 904.00 

$29,161.66 $32,419.85 $61,581.51 

May, 1907. 

Labor. Material. Total. 

Construction . .$17,886.50 $76,368.27 $94,254.77 

Operating 11,670.90 3,841.86 15,512.76 

Furniture and Fixtures 561.18 561.18 

Deposits returned 280.00 28(1.00 

$29,557.40 $81,051.31 $1 10,608.71 

June, 1907. 

Lal)or. Material. Total. 

Construction $19,687.43 $71,422.70 $91.1 10.13 

Operating 11,604.50 4,114.07 15.718.57 

Furniture and Fixtures 2,404.98 2,404.98 

Deposits returned 636.50 636.50 

$31,291.93 $78,578.25 $109,870.18 
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July. 1907. 

I^bor. Mxiterial. Total. 

• '.nistnutiuii *l»o..3»i ».08 $IH.727.78 .tar.^ir.SB 

< )lMT:itiii^ 12.25o.3U 3,447.91 15,703.21 

Furniture an«i Fixtures S3.9<.) 83.90 

L)«»pt»sits r»'turn«Ml l.l 11.00 1.1 11.00 

$32,845.38 $21,370.59 $54,215.97 

August. 1907. 

Labor. Material. Total. 

• oustruotion $22,256.73 $83,441.37 $105,098.10 

( >|»eratiujjj 13,o.j9.t>5 5,25o.(»4 18.309.69 

FuruituH' Mnil Fi.xtures 214.32 214.32 

l>«>|H».sits ri'turniMl 224.00 224.00 

luTiTost anil sinkiiii: tuml 149,085.63 149.o85.63 

$:r),3l6.38 $238,215.36 $273,531.74 

September, 1907. 

Lal>or. Material. Total. 

ronstrurtion $19,167.79 $50,563.89 $69,731.68 

Oprratiu}^ 12.483.50 6.538.49 19,021.99 

Furniture autl Fixtures* 99.65 99.65 

DeiH.sits returnra 3H0.00 380.00 

$31,651.29 $57,582.03 $89,233.32 

October. 1907, 

Labor. Material. Total. 

roiistruition $19,592.38 $^^7,537.81 $57,130.19 

Oporarin« 13.051.83 3,811.62 16,863.45 

Furjiiture ami Fixtures 158.70 158.70 

l>.'posits returned 860.00 860.00 

$32,644.21 $42,368.13 $75,012.34 

November, 1907. 

I.ahor. Material. Total. 

< M.r .. •■....! ^l^.til^VMi:*. .f24.199.2y $42,>»99.22 

•'•••i'.-- .... !.:,7^;5..'m> *. 157.50 16.941. t.)0 

1 •••I'-i'-.- .ri.'. F\Mir.'^ 49.20 49.20 

1 '••'••■-■*- ' ••:i:-M.'.i :>24.O0 324.0t> 

\  > ni> .- :;.'). I M>0. no ."55,000.00 

ii:;i.i<o.43 $03,729.99 $95,213.42 
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TOTAL BEOEIPTS AND DISBURSEMENTS. 

Receipts. 

Febru 'y 4 to Nov. .30, 1902 % 45«,.317.SS 

Yoar endinj? Nov. 30, 1903 «14,2(54.92 

Year ending Nov. 30, 1904 772,978.32 

Year ending Nov. 30, 190') $ 90(),233.01 

Yoar ending Nov. 30, 1905, Bonds.. 1,671,431..33 

2,r)77,(5(>4.34 

Year ending Nov. 30, 1906 9^3,757.70 

Year ending Nov. 30, 1907 1,008,989.21 

$().4()3,972.38 

Disbursements. 

Febru y 4 to Nov. 30, 1902 $ 314,1()3..")« 

Year ending Nov. 3(), 1903 733,493.13 

Y>ar ending Nov. 30, 1904 777,813.74 

Year ending Nov. 30, 1905 l,0()r),402.54 

Year ending Nov. 30, 1906 1,821,984.65 

Year ending Nov. 30, 1907 $1,152,048.99 

Year ending Nov. 30, 1907, transfer 

to L. A. Aqueduct 580,893.83 

1.732.942.82 

6,446,800.44 



Balance in Water Revenue Fund $ 17,171.94 



BONDS. 



Year Original 

Issued. Rate. Amount. Outstanding. 

Water Works Improvement 1895 4^^^% $ 30,000.00 $ 21,000.00 

Water Works 1901 7^%% 2,000,000.00 1,700,000.00 

Water Works 1904 3-Hyr 337,500.00 300.000.00 

Water Works (Reservoir) 1904 3%% 150,000.00 138,750.00 

Water Works (L. A. Aqueduct) 1905 4 rfc 1.500,000.0(» 1,425,000.00 



$4,017,500.00 $3,584,750.00 
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CONDITION OF FUNDa DBC. 1. 1907. 

W.iti I Urviiui- Kiiii.l *17.171.i#4 

liittrr'*! .iii«l Sinking Fit ml liomls 1^9.1 * l.»)9."ijMi 

liii«ri««*t ami Sinkini^ Ptiinl lionds li>«»l IIKhT.I.'m* 

InltM'»f ami Sinking Kiimi Komin ^♦•^ 23.7.1IUHI 

I 111. Its! ami Sinkiiitf Kiiti.i !<♦•»*.> Ii»«>4 **.S;13.13 

H6.273.13 



r«»iai lialaiirt*** wi»ii < itv Tri'iisiinT ■f>3.445.«»7 



LAND IN8IDS CITY. 

AsuM*i«8«?il Appruiseti 

Value. V:ilue. 

Karsi si.l.. SpriiiKH, Mullal.x *s A. Lin $ 1,'MMI.uo * 2,U00.»Mi 

lla/anl Uo.>*im.ii. Lots 1 Jc L'. i^ik. K I'^ioreiUM* Tt»r. l^O.iHJ 700.00 

lla/.ai«l Uf!*ir\tnr. J arn-n *><Hl.O<.l 2.000.00 

Vi.ini lit**. Pr.. Lots i;{;{ rn \\\ im-i .'i.S4*).00 l«>,iRM».no 

U»au«li V iCv?*. Sitr 3,.>00.00 7.0<Mi.O0 

\ll);firliti 1{«'H. Silf, I a«rt* l.'X)0.lM» JjMMI.i.ii.* 

I.«>i '»!••... llmiiiTH lli]i()iiaii<i Vi^w Pr., *» arrt's. . . . 2jmmi.uo 4.0«»«».«h> 

I... In JI. J*J. li.t, J*, lilk. I's, I).- S,.t.» Hts. Tr. . i>(»0.oo l.oOO.oo 

L.»t J.), jtik. ;:, \u»4UHia iltH. Tr '^^.OO 2lH»jM> 

« .»!. Manitila Oc MaivlifNjMtuit Sr>. t )iil » )rtirt» » . . . . .").4S*'».oh LI.OOOjM) 

:Xu) .i» i»H hvt. Uu* iia VJHta Tr. Jc Klvsiau I'ark... ],0«0.tM» 2J5(.H».i>0 

Ktll«'\ii«' Ivi'siM Null, s atii'H 4.0()0.00 lO.OOO.OO 

L-.iH «» to \'l III.!., Itlk. '•<;.■■ l.imM.hnaii lltn. Tr. . 1.400.00 4.200.0O 

i*aii ..1 Li.t s, Ulk. .'.;J, II. S 7.J0.O0 :1,0<>0.«.M) 

Ilijililaml l{o?*ii voir. t'».", aci>-s lO.-'iOO.OO lo.0O0.«.M» 

\ ai«lH. iMMiii.liMi l»\ Ko.M', \laiii>'«la. J<1 «)i; Stt'piifiisim S.oOO.tMl oO.OOOj.iO 

l{r>»i\<>ir \n. '. '♦ w r t-N . 1(1, iMMI.no 'JO.'HMI.O'* 

^t>, "i 'I. . 'C^i I V . > I • -^i • . lJ(M»,iMi "J.ljnn.tui 

"^l  \ • I .  i\ ' > ■->, "^t *  , '^•I" . ■. I 1  I ,.i !l< i'* . 7. '>«•'•.'" • J.".- M »Mj M> 

"^'•'•i »' "■ \ • *'i .'I I • '^; ». . \ . . • 'I -iti (M . I ri \ \ ♦• . '.♦,! iiMJ.i M» ■Jtf.' Mhl,i Ml 

' 'i; ■• '•■• . ; -  . . ■_•.'..:'. Mr* ..r»hv 
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LAND IN COUNTY. 

A ppraised 
Value. 

Portions of Lots 18, 19 & 21, Blk. 3, Ivanhoe $ 100.00 

Ivanhoe Res. Site, bd. by Clyde, Rowena, Maxwell & Et- 

trick St 5,000.00 

Lot 9, Blk. 1, & Lot 50, Blk. 3, Tvaiihoe 500.00 

Portion of Lot 21, Blk. 31, Ivanhoe 200.00 

Land bd. by Lick Tr. & Griffith Land & River, 43.62 acres. . . 4.362.00 

Lot 7, Blk. 81, Providencia k Scott Tr., 22.60 acres 2,260.00 

( 'rystal Springs Land, 4.09 acres 800.00 

In Rio, San Rafael, 32 acres 3,200.00 

Darby Reservoir Site, 9.052 acres 1,800.00 

In Ro. San Rafael, bd. south by Ro. Los Feliz, 23.15 acres. . . . 2,315.00 

Pomeroy & Hooker Lands, 314.82 acres 31,482.00 

Lands in Rancho Providencia, 285.00 acres 28,500.00 

Lands in Rancho Providencia (West Side Purchase), 358 acres 35,800.00 

High Service Reservoir, Garvanza, about 1.00 acres 1,000.00 

Pollock Place, in Ro. Los Feliz, 9.50 acres 5,500.00 

Reservoir No. 7, 110.00 acres 50,0n0.00 

$172,819.00 



